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Abstract of JP20020 15522 

PROBLEM TO BE SOLVED: To provide an audio band 
extending device, which expands the reproduction band of 
a digital audio signal whose upper limit of high-pass 
reproduction is determined by a sampling theorem, 
realizes improvement in the reproduced sound quality, and 
can reproduce sounds of satisfactory quality on audibility. 
SOLUTION: An oversampling type digital low-pass filter 
102 performs band limiting of a digital signal inputted from 
an input terminal 101 and oversamples it. A nonlinear 
circuit 104, a dither-generating circuit 105, and filters 106 
and 107 generate a high-pass signal which is equivalent to 
or higher than the band of an input signal. Level control 
circuits 108 and 109 control the level of the high-pass 
signal, on the basis of the spectral intensity or the like of a 
high-pass component of the input signal detected in a 
spectrum analysis circuit 103. Adder circuits 110 and 1 1 1 
add the level-controlled high-pass signal to the input 
signal, and output them from an output terminal 111. 
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1 

[WsRiBl] Aijl/fcflHSA (AttffiStOfiR*) ©« 

ft 2fgjw±©-y->ry >^««a»T?*— y^r— y-> 

RflfflT B ftijifei; BUSBi£^iiJi7 -f Jl* OlB*fi* 
ftESD^K ^ITB (TBttfi«CD«) «©Sui3lK*&I 

IWU «¥W©Sg^ft^-r«¥«f^^l^fttB*1--5^-< 

ft ufca*e-9*ai*-r*^«BB#ak, 

l/f s &&£T-<Dm<Dmmiz£;^Tm 

^^©ffii/M^&VfuBB^'f If £j&#®CDiB;fr{3-st 
ftATjbaufBIg 1 ©7-f ;i^;&yntul3lg2©:7.f 

£m^®<D&tim^lzm-3<mfr£*^ti?ti%imizi< 



2 



[|»«JI3] buIB^ l©7^;i/^*5BuIBw^Bft3iii 

mz. z z t zftrnt-tzm &m i xatmsss 2 ici3«© 

^^%n%mffifti%A<Dmfr(D^*)]s¥— 1/^)1 £ws 

^•©oi^;i/ ^— u^VV £ ©It A 5 — ^©fi iz < «C 
huS3H l © 7 ;i>*©*£tt#&fl3-*- 5 - h ftf^h -T * 
W^iS 1 *6B! *B 3 ©VN-rn^©W5t<iilc:f3«©«^ 

immk5] HufB#^#©> iiulB^ if £f£#f^ 



i) ^ttiifi— XlzjrHf s^^;udf- l/^;i/©Jtft iiulBI? 

1 * l ?>if5)<a4©v^-rtv^©Bt^tl3«©^^^s 

[l»*S6] A*UfcV«A (Attffift©****) ©^ 

jfi(f §ft 2fgjy±©-y->r >^$$&T-;t— ;\-— ^> 
$ y\j-vy'£^ 

B$P^TBft#tet bTHul3(a^3l3i7-f )\,*<Dtitfjm^ 
ftE«J!)s KfHTB (TBm3B*©fa) «©Bul3®fljii 

my j »*comj3m-%<Dmffi&&Af*iX'<DX'*.p wi/ft 

£, 

ffit&wmA <t t) K^©J1»IS^T*$. -5 ^B ( B fi^ 

HAx*)ism<DSM<DmK) %m 1© 

#t4 (fttj^aas) i/f 2 #f4*T-©p^©«^ 

*5V%T^Ybf 5ffl$c£M3tt©:7 -f ;i/^trfi-5-ftMa-rs 
^c*5v^T^^!!^Lfe«^■st^•BuI37 ^ ^• if^jsg^^f 7ti5 

V > T ^J5!c L 7c ft ^ ft hu 13^ 1 © 7 ;i/ ^ 7 t- v 7R Urn 
30 I3^2©7 -i )U-77,rv7T-mm-r2>y J W7r!/7 

T^^nfeig^tB^u-^^ft^OT-r-s x/sovum^ 

y L v7£s 

7.5- v ycom^m ^r*mmi&i$Mm7 ■< jvpxzry yco 
a*e^tiD«tu mw-m^it$L®,-fz>bm7^v7- 

£, 

ft «oi-r s ^ t ft#^t 1-5 #^»«tfisfcErs. 

B^K.&-3<3bfr£^ mj|37-f W^f^^oDiAif 
©^©SuIB^'f if ^j&^t 1 >v 7"©tBi;«^'ta^ < m^- 
ft^fi^ng'JOfc i^^;uSW-r £ t ft#0Rtt-5IS 
6 (3|3«©^^^^HS?g^ffi 0 

50 «e^(cji&bT«}!)«I^S^i:ft#mi:-r5if*il6X 



3 

[8f3j<II9] itufBfg 1 07^^Xr^7ffl7>f;^ 
©7-f ^^yXOiB^ls^C^ft&jiugBI^A© 

« t -r 5 ft mn. 6 * e> msh 8 © v n -? na»©ai#gi c 13 
[it srjb 1 0 ] mmimmxrv x, mm^* if 

s> 7Xli itulBJDff X 7 1 iy Xfciu mt^¥UM^ =r v X©fcB 

< Hu83iD*<f ©/jfcfl-tiiugBTV if 
? y X©tiJ7jfi^£g-i> < Huf3An#fg-^©^i:©Buf3 

U^^©J££liuf3^Wi^S{s-^£jS tt^ 

^b$-&s ^ fcs^tfc-rstf*^ 6 *^ wsrim 9©vn-t 

[£gHJ3©P*ffl&6&f!§] 
[0 0 0 1] 

[0 0 0 2] 

(tfiUfcfT^Dy^— 7-1/3— CDT'L'-t, MD 

(*#«^-Xfcba--^ ^{f-^t&mdo ) <ommm 

mzxr£(D°sz£%n mm. 20Hz*^20kHz 

tt) ©^Cf&JpgbTV^o b*>U t£3feAIBI©RjJ»» 

AP^fi 2 0kHz snttRV^HcDM^JEa^^Mn 

^tt 2 0 k H z fiJlT©««8S1S«©JsRd LA>* IT V^fe 
V^ttC, 7C^*UTV^fc2 0kHzS:@^S^$rIESt 

awsiwfc 20kHz w±«)iwa«j«a-ftfsr*p-r* c: tic 

[0 0 0 3] Si¥9-3 6 6 8 5 9&«KBU 
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6 6 8 5 9S*Cffi*©tSe*©W*e-^ll£8«;Rtf* 
J»M-5f?£$g«fc"3V>Tttl!B-f4. H2 1 fi!£3fc©#;6 
li^B^ltO^Dy^igtjfcS. 0 2 lfc^T, 2 

1 0 lfctATjSg^s 2 1 0 2tt^y77?>7, 2 1 0 
3tt7-f ;i/^|£lgS, 2104t±7>7, 2105lit&?£ 

210Bttm&m»s 2 107(±y-fX^ 
2 1 0 8tt7-f;i/*@Hk 2 109liS^ 2 1 
10 1 0 fcttlQff ESS, 2 1 1 lttm**il?Tfe*. 

[0 0 0 4] A;b<i^T-fcS«|S{i^fctA7ji§u^2 1 0 
lfr^.A7J?ixT>'ty7TT>7 - 2 1 0 2CAA$tl 
So *i*B£ftfc7W 7t7>72 1 0 2 ©fcB^M-f fcfcfr 
R£*vr— ^{iia#[e]SS2 1 1 0£A*>£tu flt",75fci7\ 

UK 2 1 0 3£A7j£ftSo )V$®m2 10 3BA 
73 [stz=gpm^<D5*><Dftfe<Dfti& (6kHz~20k 
H z) ©{§-§■ So tf*fi^2 1 0 4fcfc, 7^71/ 

^@g&2 1 o 3(omt>m^&m£tei"<Mz$Lx-miia-t 
20 5„ wp«»@»2 i o e swafire 

Sttl^t-So ME1K2 10 5li, Jf*St§2 1 0 4©£B 

ae^£t*«u »«m*e^*^*iii»2 1 o 6© 

;i/3> M3— UTSUH* 2 1 0 9\CAt>.£h, 

[0 0 0 5] </-fXMS2 1 0 7f±, 5>m7^f 
30 ;i/^"e$)S7-f ;i/^[HgS2 1 0 8&, y -fXi^JA 

*UT2 0kHzjw±©ffl««?ff«&iiia$-e-s o mi? 

^2 1 0 9l±7 J )V$®m2 1 0 8©tB7J{f^^A73 
bv jv*®&2 l o 8©a5*e-f-tr V'<;U3> 

-<;bn>hD-;H3^tJt^-rSo ) o JDff EISS 2 l l 
Ofcfc, M-y777>72 1 0 2©fct5^(f-ti:*#^2 1 
0 9©ttS73f3-^t^iD»U iDff^nfcff^SrtBTjiSB? 

2 1 1 1 iDffi^-rs. tt±©«fc-5fcx ®*^ffi^©l« 

[0 0 0 6] 

[»Wi> J )!Pftb«t5 t-TSSS] b*^b^^c,±f3^ 
©#tfiKT*«u tlTfc^-rp^S^^r^bT^feo 

^©{t^b^^A^V^lC ([BjbBtSiJtZ^V^T) ql 

tqJli^©^i■^^-<;^* J /J^^v^^{c:oIS*^^ax.s 
lSJl^J*^©^b"<;i/t)>jN$^o t^oTx 

3 6 6 8 5^«Kl§3f8©^©W^a^H^g©m 
50 7a{f-5, HP%-£l$M«S!U&«ffl«J«#&iD*&tB2F 
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©e*fc -sois«t^*jisAAa*© 

b^;i/©*{;:a-3v">T AMm^iz— mz— %.<d b 
^^©itfflftfig^-SN-JDf-B -r tJU b & AtjM^ 

[ 0 0 0 8 ] X. ±ffi©flyE©#J*«^||£»«BU T 

sb s©« e> o sxttasfips t <t t> -eostecDtt & o * 

i: ^ -5 HMLSifc^bTUfc. ±§3©t£* 
IDES fc <fc >) *J|£ $ tiT V % a ttc ffi t* 5 7 )V 

[0009] &ftw&±im&(Dfflm&*m9iirz^j!s 

[0 0 1 0] X, tt&Wlt. <ri>9/l&S>H®l8*mm 

i S^Wl^©^^ DiSbT 
fc^S^b#5S£ U&v^**^5B§S«;a WW**?*** 
*63B*iSS»«^-4ii:*Bfltji:^-5. SC. fltfiKbT 
v^-51«*SjS©7-f;u^^^bT*)T^-D^iiES«^i: 
lti&bTlHlS&^M#A#<;&&cfc&&< 3* M«iDfc 

fi§^©«J5Kt i »j ±|Bcd sag* arifc-j- SW^flf «at5B 



[0 0 1 1] 

©^BJ(i, A*bfc»*A (Att«3ftCDflf«) CD^jSffi 

RfWTB^(flffcbTB5I3i£^iiiS7-f;U^CDtei, 
;i/^©tB^S-l-©mif3^A(*iT*©^^^ h 

io bfrmm^&t, mmmm&-?4 frzcD&tim 

^©t, Suf3^A«t»)S*l6©ffl«3S^T-feS^B 
_(Btt»«AJ:5iS«©ff3»©?|f«) ©fig^^iiii^-M- 

'5^i©7^;i/^t, mimmm^m^^xi/f 

(f tt^Sft) l/f 2 #ttJx-©r^Mt: 
20 ©ffi±«*£A*bitJieSI 1©7^;I/^^z>-h5»B^2© 

7-fMcat7-fMm, a»aK«fisjiiA«K:j6 

b T mjIB 7 -f ^^^©©tBTjfs ^f© tB^7 SSUPt" 
S 1/ h % mftB b ^<;b^JSP^g! til) $ 

So 



[0 0 12] *^bj«, ^-<^ h;i/«p*f^lS©«?«fife* 

30 tf^j^a©iiB*e^&a«&i/^i/aijta[«3&««aR 

[0 0 13] r?jf«Aj ©ttttffi*T*4. 0ijt.ifWH 

A(±2 0kHzeiT©W«Tffe4. r^p^ TBj ©flli 
^J^{SStF^TB(i:2 0 4 8/ (4 4. Ik 
Hzx2) = 23ms-e$5 (U->7';>^j^Sf s 
= 4 4. 1kHz, M— lt>7*U ><7"^ p = 2, ^ 

40 ^ bJum^f(Dv>yuy-7'^—^m.^2 o 4 8mt-r 

5) o r ^Bj ©fi(i<i^T-^-5o «»JxK^Btt2 
0kHz*f,40kHzfflMf*5, r ^^if^J5Si^ 
tt, ^>^AXii^>^A{;:£Wi^©#g£^g£ 
r »*^S^-*j tt. tS*su^;i/^«ltti:b 

> 7)mx-<Dmm®m$-*iizte&iz-5 < sit+^gv^ 

50 ^>>^Mi:»iIMi:O^0i^ (^■J^MSV 



2.^1% SfJKIi 7, #*&fcSEV^ 

s. mm^gtj (Dfcmmmt&mx-&z>o b < * 
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* fc£, ^«J^Stt±*fi«EiaiSXtt^««E«E|5i8STf ft 
So AiKI-sfs i nx^A^Lfc^SfSSfEiiSST'feS^ 
M9^#IB!©tU*e^tts TIB©3i !5 So 
[0 0 15] 



I s inx |=2/tt- (4/tc) 2 {cos (2nx)/(4n^-l) } 

n= 1 

[0 0 1 6] gttC t A^fl^s i nx5AAUfc*f JS: [0017] 
S«60K-Cfc3#«JI^©©ffi#<g^B\ TiB©3i>3T 10 [2fc£2] 

f(x)=0 [-7t^x<0] , sinx [0^x<tc] 

=1/tt+(s inx)/2-(2/7r) 2 {cos (2nx)/(4n^-l) } 



a= 1 



[0 0 18] ri/f^ (fliMS) ^f»l/f 2 

«r±ts i/f«M4 (ftt««a») ti/f 
©ra©#ws a/f #SMi/f 2 ittt£^tro ) c 

[0 0 19] r^^^^su ft, m«ii5E#«J&* 

t^7^f ^©ft-t* titles -f if sa^acm**!^** 

«#ttli8SB#l^#©©a*«^fcliaE^-f1f£ 
fi£*©©ttiare^fc&Sfc»T:7*;p*fcS-*-fi!ifc^ El 

=tt)®«fbt-s^fc* s m*So 40 

[0020] y-i)y^^mx, Xtim^^mioyy-H )V 
*fc«L&«*2©7-r;i/*fc»-r*j*-c*>fi<* A77 

m^*m Koy-ifr* cx bfea» 1 © 7 ^ cat 

«fi£T*.MVi 0 X. ^ l©7-f ;v^i:^2©7^;i/^i: 
©MCffe©«lj$9X ({fj^HV^Iffll^g?) ft^-ffi 

[0 0 2 1] ru^^jfl^gLl ttv AD»^©f3<toT 
in*S*x4*ft*ft©ai#te*©l'^;i/*ig*i: bT#J 



*a©aj*«^b<*±7^^*©cDA*^x 5*4 

•tf £ji8*®!©ttS:&<l b < tt 7 -Y ;1/^*©CD A*« 
[0 0 2 2] *%QB©fl|}££ 2 CEtom tuKb 

^©mTjM^cfOBuiB^-f if4j«#a<Da*«^t; 

«frsW«« 1 fcB«©^J»#:«ffi5B§SB"T?ifcS. 

[0023] h-»m*f^a©»we* 

if £f&^f£©fcB;b{5^£ ^ft-^ftaHIfc: »2J t b -c;KM 

tz7s^>7 Y)\>frft(Dfem®Li&fr-&iim-*z>WL^ .tog 
^sh^-M^^-rs. 

[0 0 2 4] rgiHici/^ftijai-j-Sj fcji^ gijffltU 

[0025] &&BM<Dm&m 3 tgB«©»wttx mzm 

So 

[0 0 2 6] *^HJ(i, b;^«f^!6©«W^ 



f 



9 

m&o MS2 0kHzT-^5. ) T-©^ft^ft©/IOig 
I^©V^I/^8Eii:t5y77±T©il. ) ©oft 

;^^#^ox«2 okHzftaiTe*stswajs«aft 

*> &t&tL^*^?zmpftmmm&m.*mmirz> 10 
# a* * ^ ^ -5 & * -r & o 

&MfflM&&(DM*itM&Mtirmmm*tizm txw t> 
^ (^^^) (xb:«>jm*) zmztg) £ 

[0 0 2 8] *»fla©»*S4fclB«cD»?Btt, milBft 
1 ttiulB^A fcS5E^«B S«»fiF«C$ 20 

A©J5g^-©^^.;i/^— l/^^tBUBB^ 1 ©7-f JV-^CDtii 

^©Jt#-J£©{ii£5£r3<«t, tus3«l©y^;b^© 

^tta^b-rsci k&«p«k^sai*JH i a^aia&g 3 

[0 0 2 9] *^BJii N mii3^A©J&fr©ji*;t^— 
l/^^ £ mi IBw^ B ©J&#© * ;i/ — £: © Jt A 5 

MB©«iiM^i:* i ftt2.*'f > bT-©^n^ti© 
ia«aSJ5K^-©V-^;u©^:t$s— gt$#-5«t-5t 
fftl®£frV^ fiogfiHB^A©J5E^-©^^;u^— 

sulB^^ B ©J&S-© £ ©it ^© 

«C tt5* & tz ft ft.-? < Hfcjg 1 © 7 ^ <DMWk^'& 

[0 03 0] #£B!3©!f 5 fcfB*©asi9!fcfc, guIB^ 

huib^^ if mmy^jv^^ms m 40 
©tB7j(i-^{c»-^< BuiBiD^ff ^vrnfrtm^j tf^ 

J«*©©Hi*e9fc:»t5 < BuI3AD#{I-^©^t©fuI3 
^AX{otmil3w^B©'J>^ < i: &V>-riiA»— 7? t&lt 
S^^;i/^-u^;i/©jt^luB3»WiS*(g^K:j6SU.T^ 

[0 0 3 1 ] *^Bj«i, H5B3?N«WB*a©a*<S^Jc» 
^3 < bubBtV if flfei«^«fcast3 < a 
(Xfcfc^B, Xli^AMB) fc^ttS^;^— 50 
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U'<;i'©Jt;S)BW«g*e*fc:j«;t'r*<b***. 
^5tFiSJII$^:f^T-© A7Mt^©^*71/^— 

[0 0 3 2] £©J:'3fc40*t*fei^3;hfc#|§!^ 

suomtjm^&VT'-i if ^*a©tH*e9©nf«B© 
*©»ftiit^**j«t- s^t*«a*, sKMMs^©® 

[0 0 3 3] 

* m <omm * mfa&) iz ^ l fc^ss^j t o v •> x mm 1 1 

CI3fti"?>o 

«*3£fi?iJ 1 )) m 1 tt*^W©HJS^ i ©^^^aiss 
&<D7ov?m*7jk-to mUZ^T, 1 0 1 liAAS 
^ 10 2li^-f>7 , iJ>ySLPF (^-— /t— 
y->7V>yMmMMM7 4JU*) , 10 3ii7>^h 
;i/S?*f 1 0 4 tt?Mtt&iaR&. 1 0 5 {±t-V If ^ 

11S§, 10 6tt7-fW, 10 7tt7-f;i/^ 10 8ti 

u^;p$ijffliilESx i o 9 fcfc l l otiAo 

#H]S§, 1 1 1 {±4D^HIiE&. 1 1 2 tttBTjSS^ , 1 1 3 

&mm®mx'$>Zo 

[0034] mmm 1 (Dftpmrnmsmmta. 2 0 h % 

-2 0 kHz (?W*Afcffla-r5. ) ©^©A7J(1^ 
2 0kHz~40kHz (^«Bfcffia-T*. ) © 

af s©f^^gtt$!), n— tj->r';> 
^ffi^«iS7>f;i/^ 1 0 2(*i©^-/n*— y->r>; >y 

n^ttitp-fs^S (^-f+f^HlgSl 0 5^ 

fe-^tfo ) o ^m&miz^xitf s = 4 4. ikH 

z, p = 2, p-fs = 88. 2kHzT*$>-5„ 

[0035] mmm 1 <Dm^msssM<oxt>mn<D 

<7 h;i/3SK©fflS»Wf£SB3fcHltail?jK:^ D 
^J£51SS{±> A^ftfc^TW;!/®^ (0 2) t 

T-Tt^^t-o^As^ia^AD^LT^-S (13) „ IP 

*>, *^ss^©«^{s^m?B«s^?>tii7j$n.i)7 ; 



11 

flf»Art©*i*5ffltJaBrc©;*'<* h;\<2 ot. mnzn 

So 

[0 0 3 6] 0 1 tlttrf^AtW 

#Aij£ft£o C©fs*A s n>/^ h^^^^ (CD) 
A>e>lf*aFiXfct«DTf»*Uf, 1t>r'J>^«» (f 
s) 4 4. 1kHz, lfil6tvKoef?*4. * 

tr>m; ><ym{&M&myj )i># 102a, a^j 

(ffl 0 1 £A7j£ft£{s^£A;bU A*«-9ffl*> 
XU >^««S*pfiS (pttiEOfiR) U lo^g* 

pi±2JiU: mn&&m t% A77 

<g^©*>7 ,, J >^«88&f s©2#© m±©#«& 
[0 0 3 7] ^UfiWfc^ttt, ^— y>7 p u > 

^SttWUH7 -< 1 0 aa*— /t— f^^^uv^* 

p=2(fs=44. 1 kH z) T*$>S. IP*>, A^S 
^£JS«R2f s = 8 8. 2kHzW-A-it>7'J 
>^1-2»„ m«gQK0!©^Js»^36£HB©»fc:5 f $> 

»b&*]*M^&ai*-r*»-&*t*v^t:H:, ^-3i:A 
S*«re»**^— 9->r»J >^*p£8UfibT ; &<fc^ 

(«i«p = 6 4) . i©£ KMtlSt^ 
M^CDflMKBttf s/2~pf s/2.fct>4>»< % 
Kf s/2~fsf$5. S^As'HW-^-lt 
>7'J>yettt, jIMSISSI 1 3, b;i/i«f[H 
SSI 0 3, 0 4izBm$ti&o 

[0 0 3 8] h;i/8¥#fflfi§l 0 3{±, XJA&Av 

h bfc^-— M— 1t>ru >^ffi^£A7JU ^©^^ 

fcfc, 7^M10 6 10 7, U^;ix§iJfflI|p]gS 108 

x» i -o 9 tessfts. immmm 104a, pssss: 
imm®& 1 0 4 ©mae^u 7^Mio6tA* 

[0 03 9] 7^M106(t #^0SS 10 4 ©ffi 
*{f-9i:»W^fi^i:*A^bs BW^Il^CSo 
VNTa*?$*ifc7-f ^/^C^JKO&EIBl 0 4©bB*{f^ 
£«-f<> 7-f;i/^l 0 6lt ^iBl 

0 4(Dthtim^(Df s/2GlT©JStt»JEfcfl-£#<f b b 

©m^ft-^ imf&mm^) cs^tf s/2w±© 

Hf*t*V>T^«^|51B 1 0 4 ©WAfS^S 1 /f #14 
Xfcfcl/f a #tt©7>f;i/* (ffi*»«i7>r;i/*) fc» 
LttBWS. 0 8i±, 7<fW10 

izm-3^xmtRztitzmmmx-7 ■< jit 1 0 6©m?7{f 
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[0040] 7^ tf*^iags 1 0 5 it, s<)i<frftm m 
mm) ©flMsefltes-rs^-fxe-s- (^i/M^-r if a 

1 0 7 tt^V "!f«£feSIIS 1 0 5 ©tBijfs^© f s/2fil 

h^mwiiBi 0 3<Dtatjm^ wmmms^ 

10 1 0 5 ©&*«-!§■£ l/f«FttXtt 1/f 2 #S©7^ 

«&fe&lii7>f cmbTaj^-rs. b^^sy 
mifgi 0 9 a:, 1 0 KDtufjm^tmmm^ 

tI*T-7^;i/* 1 0 7CDHi*«^*»(B-rs. 

[0041] Ap#iH]g§ 1 1 0 a, u^ovmm^ 1 0 8 

Ml 0 9©UWj«^fcA*U ioJlU AP»fg3l£ffl 
7^1-5. ®®@ES1 1 3tt, h'lfetwt- 

20 wiass 103. nmm^ 104, adjhs 1 1 0 m*m. 
iThmm 1 1 1 icxtiznzms&t, mm,** 

J&P^Sgl 1 nwA*^tt5^Egt©ilMBtF^* s ^b<^ 

[0 04 2] iPWE]g§ 1 1 1 fciU jIMIhJSS 1 1 3 ©fcb* 
e*fc*P*Sl 1 0©fcH;&M^fc*iO»U iP#iSgm^ 
tti73-rSo 1 2BU ADIMSI 1 l©jD»fg« 

^tH*1-So ±IB©«{c, *HM^J©W^^^i!fi3gSIS 

[0043] wt, m*co7vyp%wmizmwi-z>o 
*-rt-y>zrvisvm.w$MT&7 4)\st> 1 0 2 dm 
mizjs^xt±p = 2) ti s yptsimt 

1t>7-'J>yji|iTS/2 ( = 

1/ (2f s) ) T*A*(s^i:-tjP^-*i:£33SSfc:ffi 
[0 0 4 4] ifetr. t>7'J>y«««2f s^ftS 

^r^^;WI?$fy^;Wil7 4 )\>*? icit, 
^^^j^iSMMmy -( Jl^it, (a)jiMao~o. 4 

5f sjoaawftatex (b)^«o. 54f s ~f s 

©RBJt»«fc, ( c ) mmtt f s U±X 6 0 d BW±© 

50 s„ w.±©«^«tt)s tf-vru 
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1 o 2« v xtim^&zmvfflmkx-*—^ 

©Sofi^^ 01«a&0~0. 45f s) ©<fr£5I 

[0 04 5]i4lt HJSmt&ttS*^ hJVMtii 
0S&1 0 3 ©AU^tt^. Wl/8?#flM]S§l 03li 

F F Tf5Jgg (fast Fourier Transf 

0 rm@g§) 4 1 ^-^^0^4 2 Mfrttlf 
AD*Ih1ES4 3 £:£#yf-r&. FFT[5]g§4 1fci\ FFT 

-Ui^fisnji-rSo 0fl;tfcfJigM^J§?i£l&#l 0 2 4 
T*$>ftfcJ2 0 4 8/IS©^— ^CSciOT, fiP*,;*^ 
h;W§W©#{£l3fSTB=2 0 4 8/ (p • f s) =2 
048/(2x44. 1kHz) = 23. 2ms«C& 

1 0 2 4ffl©*^* Wl'96«£»J*L--£5 s — *S3*|al& 
4 2fctHi?-r5 (t>7'J>^MiSftf s = 4 4. Ik 
Hz. *-;t-^>7U>^p = 2) „ 

[0 0 4 6] &UT% 7 r -^^IHS§4 2fck, Aij£ft 
£>^?££fcf s/1 0 2 4^tcD^^<^ wi/3£ J gi;:^5v'> 

T> m«ffl«a»f s/4~l . 2 6 f s/4 (1 1 k 20 
Hz~13. 9kHz) CDflKiitS^ 
E©f- JlSEfgCl . 26f s/4~l. 59f s/ 
4 (13. 9kHz~17. 5kHz) CO^mizm^T 

s*^* Yjwma><r—z^ Rumms. 1 . 5 9 f s/ 

4~2f s/4 (17. 5kHz~22kHz)©fa 

nfrmftunmm4 3tz&tii-%o 1. 2 6 = 2©3fg 

«U 1. 5 9= (2©3*«) CD2ftT?'*4. 

[0047] mfritvnanm&4 3« N aajstLfc*^ 

h^S&g©^— * £/W^©«5WW^£fc£$-W\ » 30 
$tiSf^r^i';H^oB^i[f s/4~l . 2 6 f 

s/4 (llkHz~13. 9kHz) (0^i$,±W<D7 
b )l>&g. (.^*)V3?—U'<)V) LI, JH$$U . 2 
6fs/4~l. 59f s/4 (13. 9kHz~l 
7. 5kHz) ©?£*&£#:©;* ^ b»&m (^*)l*r 
— V-<;i/) L2, 5 9f s/4~2f s 

/4 (17. 5kHz~22kHz) ©^^^r^;©^^. 

(ji^.;u^— lx^;u) L3^*tijum*-r 

3. i©3f©f^©^^ f;i/^SL 1, L2ML 40 
3©At£;&m±^;:a-3V'.T, 7-f;V^10 6Wl 
0 7&mz]s'<}l®m®$81 0 8Sr>*l 0 9ifiMffl£tl 

[0 0 4 8] L 2/L 3/L 2 £ tUTf 3 « d 

©s+®iSg^^v 4f@©M«A — 7" (*^ h;H&K©Jl 

) , sn*>ftmmm&i 0 4<D&±im^x-&2>m. 

SI (XttftS2) t-6dB/octS»W^ttfe 
iiA- («M-rS7-f 1 0 6©^ i©ilMIS# 
6),Siai (Xlii!S2) t-12dB/oct^ 50 
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:7 (tit5 7-f;^ l o 6©B2 
©ffl«9RWtt) , 7*-f "tf^EIESl 0 5©tB±r/t^ (0 
1 0) 6 dB/ o c t*mf-&£>-&tzffiM*i-7 
C&vfrt&y-lJltr 1 0 7 ©fl 1 ©JS$g&#&) N 
tf*4il»l 0 5 ©{±i^«^-ic - 1 2 dB/o c t 

sa»«-&t»-e-fc«3SA-^ mft-tzy-uiti 07© 

SB 2 ©JijfciMSte) ©, IbIU-^ (f s/4~ 1 . 2 6 
fs/4©% 1. 26fs/4~l. 59f s/4 
®StMl. 5 9f s/4~2f s/4©^) f 

©■^ft^ft©;*^ h;i/gss©jt* (l 2/l ij^l 
3/L2t:ffl^-rsfi) i:j±g(-r5 0 

. [0 0 4 9] bJlMffiMSSl 0 3B\ ^K4fl© 

bJl&AcDitm (L2/L1WL 
3/L2fcffl^-T«fit) *83ttbTV>*. *^h;i>j$? 

1 0 3 fcfc, ±I2©4<H©M«* — y©4>T% St. 
L2/L lfitfL 3/L2fci£v>«g*-^sa^u 

tt^if»«fe0»i 0 5) sm*f siat: 

flf©i$*#— ^©cf^^, A±rtt^©;*^ b;M&K© 

(A**!^©^) tfil^B (MiOf SiSJl^fiK^©^ 
^) ©gf,& (MIS2 0kHz) T-©A^M^-©^^^ 

0ssio4 xt*?*-* if fs^mss 1 o 5 (Dtatim^) ©x 
^>;i/g&Sfc#, — Sf-rs#(cix^;i/$ij^iii]ss i o 8 
x&i o 9©*flj(ss®j»-r*. 
[005 0]^^ wubweib io3# v #mm®& 

1 0 4 ©tiiTjfl-Sf C - 6 d B/o c t $:K-(t-S-t)#feM 

mmmm 1 o 3 uu ftmMmsg 1 0 4 ©te^if -ft #7 ^ 

106©-6dB/oc t©7-f ;b^^3liat"5«t 
■5 CWU _&o;!jDjf3§ 1 1 1 t4^V^T 2 0 kH z T-© 
At>m^<DZ.U7 b;i<&i££yj 1 0 6©t±5^e-^ 
©^-^ *«fcu^;i/®j»iiBSi 0 

£o ts&jffli-rs. 

[0 0 5 1] ±EOSUfifi»SK*l^Ttt, 41©i8*- 
0 4 ©ttiAfg^RV^-r if «*tim» l o 5 ©tB:fr<a^-£ 

(SD^©^£^J6K1-S) . ±§B©4<@©«i{{i, io#g 
^4 s A7a{t-^©Ms* - r iz i£M u 

[0 0 5 2] ^J^« s H 1 t^JVAT, h;i/|Wfll 
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g§ i o 3 it, mmmm i o 4 (D&tim^&y * jvt> i 

0 6©- 6 dB/o c t ©7 ftj 
ffll U ^-f If 3§£Ie]S& 1 0 5 (Dtti±im^&7 -Ob* 10 
7©- 1 2 dB/o c t©7^;i/*£3ti@Tr-5<};d£$iJ 
fflIU -^-J5S^tlfe^il«^©^«* — r/#A;fr{I^© 
^«# — ^£i£^£«£fio;&D|fi§ 1 1 1{C^VAT2 
OkHzfOAijif©^^ WV&gt MAO siftS* 

©SSI 0 0 9©-eti-en©iifs^^r$iJfflI-r5o 

[0 0 5 3] EI5fct, ffe©3imF!l©^^^ hMPPflfEliiS 10 

ISSa, S5S&I5l7-f 5 1 S6^ffitSfflilE§5 2 

yj)v$55t, *fe*ftt)ftff[iis&5 6 imm^y-i 

;i/^5 7t. *I;£|5]ES5 8i:£fiii;LT^§. 05(c4o^ 

t> si©:*- ^— y->r>; yym&WLM-my-i)^? 1 
o 2T-ffi^5i®3$£ftfe^5^*;wt-*ffcL ffitta 

iS?^ 5 l x—n—vyy'vyvmmgiMMy 

JJ\s* 10 2 ©aj±>ff ^£ A* U JlifStgSl fs/4~f 20 
s/2 (1 lkHz~2 2kHz) CDf«^©*ti 

[0054] M*ifit«»[i]s&5 2 «u mmmmy w 
5 i©tB^7{f-^^Ai»b, ^mm.v. wmztitzm^ 

* Mg-%<DmWaS8Lf s/4~f s/2 (llkHz~2 
2kHz) ©f^ltS^h;Hg^t. ^-^ 30 

* bMSSwtlfyahtt, *J^@E§5 8£A±>£ 

ns. tt*{g5 4& awt— v->yv>?mm 
mm&y )vt> i o 2c>\ht}m j %-£\t)\ss -mummy 

[0 0 5 5] << ;Uf 5 5 fcfc, iJPf^£A;*J 

u miosis o~f s/4 (o~iikHz) <D^me>m 

tBbfcJI0«!&O~f s/4©^©f£#£A;frU s« 

btii^-rso es&iss;?^;!/* 5 7fct s ^^nfeii-^ 40 

£A;ftbs mr3m<fr%l7~oT¥-mZti±m j %y a 1 £tB 
Atl.. ¥»£ftfc{t^ya lfci, A^tufc^T^ 
*;Wt^©/i$3&0~f s/4 (0~1 1kHz) ©^ 
i^iCiitS;*^ hA-3£S£^-r o X^ t^^S:^ 
tIKyalli, «£®S5 8CA2i;*ft3. 
[0 0 5 6] ^ bT, «£[5]g§ 1 4 0 8 tt, Atitftitz 
^7 ; ^^;W1^©/H^0~f s/4{d43»t2.^-<^ 
>«yaU, ffl^ifcf s/4~f s /2(c43tt5 
X^ h;i>3&Ky ahSritigtbT, JWT©«t 5 £ 7 4 )V 
$ 1 0 6M1 0 7 afctft l^Vl/fgiJfflJElEa 1 0 8&IM 50 
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( a ) 7s^7 V y a 1 d J »f^©M<g U ^;H^±"? 
frox^ h^^JSy ah*s±IBM<iib-<;^?SlT-fe5 
XfciU (b) X^ h;t/^Sya l&mfe<DMm 
VOV&mxir-oT,^? h;i/^jSyah*spjf^©Pfittb 
^a±ffe5J:t, U^MBMWIhIS&I 0 8RZM 0 9 

•tf^mmi 0 5©m±;{I-^(iA±i(s-^fcAD^^n>5; 

[0 0 5 7] ±13 (a) Jklf (b) ^©Btii, 

U"<;M6W[h]S§ 1 o 8Mi o 9©tf*i*^o^©fit 

£ U 1 0 4 RWt'j +f#6£[H]S& 10 5 ©ffi 

tim^ik*-^-v>y-v>y'mm&mMy << 1 o 

2©ffi^{t-^tin#-rs 0 BP*>, A^^ixfeW^^^ 

;wt-^* s s mm&.o~~f s/4©0j^, &tws«g&f 
s/4~f s/2©^©2o©^fc:;>3v->T j £-ft^ft 

/?f£©WiiW±©*^ h^S^^-TSi:^. 

ass i o 4 fitff-f if $g£08& i o 5 ©m^«^A* 

[0 0 5 8] — X-^ hJl/lgya 1 ^^©KfiS 

i"<jv&L±r\ h;i/My ah*sm^©igf(: 

l^--<;i/*;^T-$>n(±^ fflS&Scf s/4~f s/2©^ 
^A 5 ^M^^C^ffib^V^fc46, ^^^;?ib^v^^^ 

%m.y*^? hjv^i^mx-h^o x> ii&af s/4. 

~f s^O^^^AsH^i^b&V^iifi, A* 

^ ^ h ;i/©{l^X{±^H^ Jc»^ * titc immm^T- 

o 8si>*i o 9cDmmm%oiz-f 

[0 0 5 9] JL, 7,^-7 Yn&BLyeLl&mtiLomi' 
'Ol&ffiX'-fr-?*^? h;i/3feSy ah#^©g|ffil/^ 

;uj£l±©®-&(i, a*^^ ;fe <^^ ;9 . c!5 ^ T . fe 

m^T'im <mi&<Dm-7.^y h ^©txttiiwcig 

±a>©j;d ti^^^jffliigssi o 8^1 o 9 
(ommmz octi,. ^no;<tt), #-x-^^h;i/©M 

m 2 © Airtt-f s ^ © s s tti±/ -r s o 

[0 0 6 0] ±E (a) fiV (b) fiW©Ri4, yah 
/y a l©lt^K:a•^V^T, 4^©®^*-^ (X^^ 

wi/3&g©js&ast#:fii) <Dtip-b>t>mm(DW.iit>~ y^m 

IR-TSo fiP*>IW^@]SS 1 0 4©tB*/<s'^T-fc3!&3$ 1 
(X<±iSf^2) i:-6dB/oct»lt^WtiffiS 
1 0 6) , Wi&l (Xtt^2) C- 
1 2 dB/o c t§«-lt^fotfeiS8*-7 
10 6) , ^-f if^BSSl 0 5©ffi^IfC-6dB 

/o c t%mf-&t>ittzmnti—7 (7411*10 
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7) s Rlf? -< -yft&mffi 1 0 5©tB^fl^(c- 1 2 d 

b/o c t zmi-stjutzmm*-? 

7) (D<PT\ y ah/y a 1 ©J±*tft&i£fXb£^$ 

(is ^K4f@©®«*— r/©^-^ h;i/3&g©lt^ (y. 
ah/yal«K«l) £IBMbTl^. 
[0 0 6 1] *J^0S§5 8te, ±IB0 4{a©M«*-y 
©t*>T% y a h/y a 1 tj£l,^I*-7 JIJR 

u ^mm^ts-y^ir^tim^ (^mrnrn^i o 

4Xfc£^+f#§£[5]S§l 0 5) 5ri±5±r^--S > «tatC^iJfflt-r 10 

scm^i^A^iR^nfea^tt, ad#i§i i itc;fco 

T 2 0 k H z TOA^f ^CDX-^t h )U&mhtfto$fi 

mmm&i o Q<Dmmm^mnL, immmmi 04© 
[0062] &±cDnmmiz&^xi±, yjvm^x 

IslSS6 t^sv^T 2o©^^cdx^<> hjv^.m.^mwv 

&11(DA^ hJmmmm 1 0 3fC:|oUT3<I©^© 
[!JSST-fltf£bT^3#, ^B^ttcntPS^-T, 00 * 

[0063] mmmm i04it mm<Dx&ti&& 

-Ol* 1 0 2©i±i^I^-fC^L.T#^®.a^|^fT-rS 
C i: tc J; t) $ S * # T %H&J&3-£3B 

^^sorni 0 4©«ja&Ei6k:«3S-r*. 0 

6fc*OT, ?Mft&lalRl 0 4tt, f£^ffl?H*|HlSS6 1 
DC*7-fey M»*|HIiS6 2t&*fflt-r*. DCi 
h^S[Hlg§6 2f±. S<$»#§6 3 ¥i9-fb(llg&6 40 
4*;, 1/2JJII¥S§6 5i s 6 fcfcjwrf 

[0 0 6 4] mttmmn®ffi6 1 ut, A^sftfcw*^ 

©J£*g£*fr SM^tt-gO bTIB!!j£#r D 50 
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S£ixSfc£3T?*S8US##$8£*-S 0 08*. « % A7J 
fs^s i nxSA^bfe^S^|nlS§T-fe?.^*fflSI» 

®s§6 i©m^{t^(i, ±.m<Dm&iT-m.ztiz><. mm 

Atim^s inx£A#bfc3 i &g$itlSg&f&£Sg 
^ftt?^fflelS&6 lOHJAI^ ±13©iSJ5£2T-«£*l 

[0 0 6 5] ¥*9YbH]Eg 6 4 tt&*MitS5|§£|5JES 6 1 ©tfj 
^{I^-£A;fr bT¥?#-fbU tB^S, ¥*9YbHES6 4 

ffltHBu 0J*.KO. 0 0 1 f sm& (f s = 4 4. Ik 
Hztnt, 2. 3msgjS) ©MKffMIigiii&^t-S 
(S«jiii7-f ;u^s*-rs. *<w?jk:j± n ¥±&fb[nl£86 
4tt-b->7*U>£ r JSJ8 (Ts = 1/f s = l/44. 1 

kHz) fcitmu-r+^fcjiv^iffl (mao. ooi 

[0 0 6 6] l/2»*«6 5ttMSK¥^«*A*U 

5. l/2*IHg 6 5 ©fcti2jfl-if (2, «&ttttttfflalKg 6 
!©Uii3if©DCi-7-feyhit:ffiat5, 1/2* 
I^6 5©tK«If(t M#§§6 3tcA*^n-5. II 
HISS 6 6 fct, ffe^ff6M»HJS&6 1 ©fcB2rt=-«§£ Xtt b 

36MpJSKbllB6 4SVl/2SIJHg6 5 SgtlTMS 
6 6©ilgB#F^^IS^$^^TV^So ttff«6 3tt. i^f 

mmw®$&6 i©tti*{f^^e> i/2*##i6 5©m* 

^Sfi^gtC^V^TTt^^ilil^ElIK&l 0 4 ©«J5KC^sffii^ 

#v ^©igiHSr^oe^Sr-fe*Dic^-5.I5Ig§^LT*)|B]® 
©^*sf#e.ns. 

[0 0 6 7] Xtjm^l 0 1 CA^$tv5f^^;i/f?S 
fs^tt-fe'D P^;i/Sr»iph bfe{l^T-$.Si»{C (D 
^•Sr^-^^V^. ) , mtim^l 1 2frP>^Jjx5®f 
*)DCJ5E^9-^^^f c tv> t tatCbTV^5o ^f$0ESlO 

4^©A*fi^- (^--/n-— y->7 - u yvmmimm? 4 
M102 ©tli^ii^-) ii-if d u^i/^aifii: bfefg^f 

T-$.S*s. ^fBigff|5]SS6 l^ffifWl 0 4a® 

5. ) wtfctt), DCt7t«yhtfMt5. 
T% 63tJ:!), *g*Hi»IHH]E§ 6 1 ©iH^fi^- 

fc§mDC*7t'j hSRfcSbT^S. 
[0 0 6 8] ^«SU^iIBl 0 4W-n-t>7'J>^ 
S®^il3g7^;i/^ 1 0 2©m*{f^-^A7JbT^b 

iz, l o 6 \ZAlj2tiZo 7^;b^l0 6J2, 
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f s/2j£i±©M««jE«^-©**i««jia5«[u-rmA 

coo69] hi i v%£mm io5 a % ^nt: 
l t ^ > y k &t&n b ^;i/ £«-r s ff^T 1 y * ;h»-^ 
sp*»^ ^-ftrjB^igHn o 5 a, atjshs^ 

1 0 1 CAASftfcWjS^S^l/M^fctttofflHfclB^ 
A*rbfc7 ; ^iffi^©fp©M;te^i£f8tf 8/2tt±o* 10 

js © » * £«t?iB 3 « l t -r 5 . 

[007 0]r^ If {I^2g£!HS& 1 0 5 it, mMM 1 £ 

if m^s^uss i o 5i±h aaNfflojgftut^ju^ 

SSj t^5o ) 70-n (n = 1 , 2, • • N (N 
tt2JW±©ff«©SE») ) iO*S7 1 ilSSlUSS 
7 2fc, D 7t s» M»*M«»6f«4a7 3 fc, 

[0 0 7 1] #PN*5»WX©-9$B£[slK8 7 0-n 20 

JjXmn*&$£.t2>. &PN*fl|y-f XM^*£lalE& 
7 0-n©m^a-^tt> AD^il7 

S7 1«U «»©PN*5U>'-fXfS*§$8£|Hll&7 0-n 
(n=l, 2, • • • , N) CDtB*e-5T*-BNffl|cpiS 

feu -f xet^iDi bx, inj«g*-eife * JBfeu ^ x« 

^ GSfcU 4" X«-5©*lo ^-Y+ffs^-) ttjSffilHlB7 2 
[0 0 7 2] DCX:7-try M»*flJjaMa^«£S 7 3 

(±. Aop^7 icdw***^ (Mfcu xit ^©*q) £A 

1 0 0 0/f s = 2 2 . 7 msT-feS. ) ©fH© 

mm-mi i©m*{i^©¥i9ffi©iX2$#tBi-s. is 

I2¥i9tt© 1 X 2 «u ADff^ 7 1 OSfeU -f 

X<1 ■§■©») ©D CX7-b y KitKStlio DCX7 

•t y b ^*ffl^{f ^#e£g§ 7 3 (i s ^m.w-mu<D 1 X 40 

2 (DCX7-tey bfito DC*7t»hBlSfflS»I 

^) 4ta*-rs. 3Kf«ioi/2tt, iffg7 4c 

A7j£ti5o 

[0 0 7 3] 7 2 BU JO^lf 7 1 ©ifctfjfl^ 

(MfcU -f Xffi^CfUo T^lfft^) £A7jU «jgb 

©AgP^{i¥±9fe©*tBHSST-^t-?). ) 

IHt**, CiatCiD, *D»t§7 l©dl*l«^tDCX 50 
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7 -fey M»£iBSSWg9»£87 3©tB7j{s^i:©^F^ 
H£fi¥*gbT^£o «KS7 4H: % SIMI3S&7 4©|±}7j 

m*%-(:ibz>m$A; -< xm^vmfr^T) ex? * v bi&* 

ffl^am-9*j«#bT, DCX:7-fey bCS&l^-f+ffs 

[0 0 7 4] B8ft *PN*5»jy^ Xffi^»^@|»7 
0-n (n=l, 2, • • N) ©EtfiSfciajjVtS. 
H8£^T, PN^jy^X«^^|elES7 0-n 

3 2 if y b M/^^su, »ffee<jMawy 

-b82i:;^D9^IfMS83i:, SJJBtt^-* 
^4S8 4i:4*it5. 3 2E>ni/7M/^ ! S'8 
1 tts SJJWfia^ — *3fi£S 84CJ:!3§P N^^ijy X 
{s^^UKS 7 0-n«fc2V^»*:S«!iai«[Asga^af 
ftfeSL <>ny^{l-5f#g£gg8 3£iD#S£$ti3*D 

[0 0 7 5] 3 2 try bix^ bl^X^ 8 1 (0~31 
tTv b) ©S±ffibTy b (MSBT-S5 3 1 tTy b S) 
©ltTyb^-^t, 3 tTy bg© 1 try b^— ^ t 
HU ^ffeWiiswy- b 8 2©A73^B?t:X7J$n*. 
S'i'ffi^MSB 3^?>©^Dy^(s^ta-^v> 

t, iffeWiiin^- b 8 2 tt s affeWiiSffl©®^ 

1 ey b^-^^ttiTjb, 3 2t>yh->7M/ 
S?** 8 l©«T{fitTy b (LS BT*$>S 0 tTy b S) 
tATJ-TS. 3 2 tTy bi>7 bU-^^8 l©T{48tf 
yb©^*— ^ (Otfy bS~7 tTy bg) J£, P.N^iJ 
7-fXffi: bTtli*^tti»o Z(D&o\Z-pU%k?i}S-4 
XS^^I1ES7 O-n^tSIttJ; t)s &PN 

?iJ>''fXil-^{iSV>t:ai^bfc8 try b©PN3R?ijy-< 

[007 6] 18 ©fi»JT*tt> ^&P N3S?ijy Xe*»^ 
BK7 0-ntt±j£©«|J5RfcJ;t)SV>fcaL&bfc8 

PS^-Ts 0Jt««TcD (1) , (2) XH: (3) (O J; -5 
t«J^bTt»«tV^„ 

(1) *PNjR?ijy-fX<g^»^lHl»7 0-nrtC, 
3 2 tTy bi^-7 bl/^X^ 8 l©M^StTy bteS©m 

try b©-7 r -^5;m^{±ibTPN^ijyi'X«^^4jg£ 
«. f!P*>, PN^?"Jy-f XM^^ElgS7 0- lT-fct 
MTHl 8 ■ tr y b 5> 8 tr y b © P N^jy X{S-§-^^ 
OffiU PN^jy -fX{s^3*£0B&7 0-2fttfT 
ffi8 try b <fc 5tfi±©8 tTy b PNIR?ijy-f xe# 
^l^!?ffib, WT|5|«tbTPN^jy^XM^&le») 

( 2 ) gMfewttsfflfl'— b 8 2 ^a>x±>m^*m 5 m-r 

3 2 tTy bi>7 bPi^X^ 8 l©tTy biig^^&PNI^ 
Xm^$g£[E]B§ 7 0-nT-SV>{c^)5:e,#S <> 

(3) ±13 (1) ^_hB3 (2) i:ftia#^t>-fr5. 

[0 0 7 7] iDS^7 1 (0 7) TfE^fctt&fetMHl 
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©PN3&5ijy -YX^ADg-rscitSc: HI9. HI 1 0 
1 1 4 P NSJijy -f Xjgf ftft4t * i i: #T S S. #!l 

, n = i ( p n mm j << xm^ft£.m&-& 1 <b© 

fl-^^^i-rs, N=l 2 (PNJf^jy-fXfM-Sf 

#g£[5]g§£5 1 2flg) T-feSfcttt,. 1 2ffi<D— mt£%Lm. 

S P N^'JV -Y X{f^£[n]g§ 7 0 - n CD 
&PN^jy^X{t^£;!ra$|-r 12 1 1 £ 

mmfemiz&t), ^^^^(d^wj^i/ (7"i 2) \z 

[0078] ?^t, N=3T*&-Si:^ 01 Ot^t 

©®Eg^{-<t <o, m*.\s.mi oxtiii lc^-fxt 

[0 0 7 9]gl21i7-fM10 6RZJF1 0 7<DUM 
yuvtm-frm-t mi) . 7-f.;i/* 1 0 6i:7+;^ 

1 0 7 t&m—<Dmj$.&m-f&o mi 2iz^x, 1 2 
oiiiM;U7-f^ 1 2 0 z\&\/fW&7<< ;v 
? (lfIl©Jl^£Sc#<t£©7^;i/*) % 1 2 0 3t±l/f 
a «ptt7-f;^ (»2©ffliSaS«fft©7^;i/4') , 12 

[0 0 8 0] il3 (a) lil/f#ffi7^M 12 0 
2©l/f««S*ftffi (-6dB/oct) fcHasf 
5« 1/f Stt7^;i/^ 1 2 0 2liAMf ©S«1A 

(jgBfMI^fSStttf s/2„ SUE0!IK:43V'>'rH:f s = 4 
4. 1kHz) iim~(DmM&M*m-tZ>{g#mi&yj 
Mtfeot, J^«i^J:&JlG«Tttl/f©«Sgm 

'(4§*-rso 3-— n— 9->xu >ymi&m,m.m7 ■< jis* 
1 0 2©*—^— y->/«; >^mi^is*p f s t-tzt 

(SQSWfc^rttp = 2 ) , 1 /f ©Mr^ ST-fs^f 
*a-rHB«tt?IWlB (fs/2~pf s/2)tfe5. 
p f s/2 <fc t>B5^JB«»T?tt % 6 0dB«±CD«Il 

[0 08 1] 113 (b) fctl/f 2 ^S7^I/^ 1 2 
03ffll/f s !Rftt (-1 2dB/oct) *H^1- 
1/f z &'&.7 -i 1 2 0 3t±A*fB*©af«A 

1 /f 2 ©^m#ttT^f^^il-r^(i^B (fs/ 
2~pf s/2) pf s/2£*)M^fflmtLX- 

i± s 6 0dBtt±OSisl5«n. 
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[0 0 8 2] ±M©««c N h;i/S?W(USSl 0 3fcjt 

>7>; >i^Ifi«aj|7 ;^ 1 0 2©£fJ7J 
©S^g^-©^^^ h;i/9SflE («iHf s/4~fs/ 

i/f#tt*i/f 2 ^©^r*ifcisv'>a»fct*tti-r 
5. 7-f 1 0 6,avi 0 7 ©ifr#©SMi£0 1 2& 
1 3 ^nf^Tg^-rso >\<t n*-? * w 1201 

tt> ^^EISSl 0 4Slfr-f If^IUSSl 0 5©ai73 
fl^©f s/2«T©^4£©j&;9-£l&S-rs 0 ;vf;t* 
10 7^1/^120 1 tt x »#J£©ffi«fc*SttSSB 1 ©7 -f 

[0 0 8 3] /\<iW7 4fr9 1 2 0 1 ©*7jM^tts 
±B©l/f «H4:M 1 2 0 2J5^1/f 
-fM 1 2 0 3 £A7j£*l3„ taOftiSl 2 0 4tt^ 
MHBWHBU 0 3©£B7J{i-«f (»W*S*^) Jc 
JSfcTl/f 4 ft* 1 2 0 2©m7Ji: 1/f 2 # 
«E!7^;i/* 1 2 0 3 ©fcB*>«^&«J 

iR**ifcai*e-9%tfiA-r«. \/tw&.y 1 2 

0 2. 1/f 2 !|ttt7-<M 1 2 0 3fiTO»)M^l 
20 2 0 4!t »*Si©g3«fc:*J»SS(52©7-f;i/^KRa 

[0 0 8 4] ±|3©a{3, *^B^©HJE«aj 1 ©W?S^ 

^T?A*e^©wafii±©ssji«*«4*-e- % h 
;^*fniBSxvu^;^wiiiKT-A73®^©a^^^ 

H3fc^ti5tf s/2JWT©^A©Ai»«^fcf 
s/2~ P f s/2©?jF«B©e^&«-jD-r*ci:t:j: 

30 5W«©i6SR*ff-3TV^*. 

[0085] jz^tD&mm^&xn? hjvmmii, 1 / 

f ~ 1/f ^ttS^UTV^. Wbj3?#flslF& 1 

0 3tt^A©A±j{l-^AU/f #4£ic5£o©a> 1/f 

z nmzmwb>%-frtif u ^©aiijfc^g^j^ttsfi 
-rs©-^©^^ scfcfcAD^ a 7j 

M^©^-<7 h;i/«JiC®v^Tf#?r»«©ita&fTo 
Tl^. tot, ATjfg^-©^^^ WHJSiitciEV^JS 
*Tf^«Sl£a-r5fc»«r«©W«AsaSW$iiSifc*i 

©ffi?l$:fToTl->.g)„ 

[0086] m^m&rvpjvmmx'&ztzib-, in^ 
s «jis-r s sea© « o § ^m.&fti c «t »> ttti « & 

;i/^©ii$ftii*&fT-DT4)7'^-D ymssmi&titm t 

[0 0 8 7] #2PJ3©Jfe&£0!l 1 -ett*«BI18S 1 0 
50 4 ©tB*j{t-5S-.RV5=-f if ^®SS 10 5 ©tB^fi^S:-? 



(13) #182 0 0 2- 1 5 5 2 2 

23 24 
tl?tlt$LALiZ7j}lt> 1 0 6, 1 0 7 RZFl"0\/ffifflm [0 0 9 1] ;W^*7-f;U* 1 2 0 KDiSMM (f s 

ggl 0 8M1 0 -^©{f^^Qlf /2tti£) ©jg»rMI«i!{*fett^»f#tt$^-<^ h JUM 

ass 1 1 o, ii i -r-ADflEbtv^^ #^[assi o tifmmi o 3(Dtatiiz.m^xw^^z.^^txmBT^ 

4<D&jjh7 : -<yft&®$&l 0 5©ffi7j£A0llLfc^C i^fs"^ (flf«B) ©<K«s#a (f s/2ttiE©fttt) 

m* s #^n?.-tttSd*T-*)^VN„ Mt, 7^7 t5lS®if t*«tS^T-fe5 f s/2fti£T-OiDj¥ 

<i?«r[I]8&* s A7j{f^£iii-©7^7 Wl/©ft^*iJH?rL §§1 1 10tB±)ff^©I^-<;u^S:^ffitB^SjK(c, f 

u^;u$ijffliiEiK©ti*g^^HfDt-rso -tit s/ 2 (tar- 7 -^7 hju&m*)±i) i z>mcD?to 

t-ShV^P^As^^nfe. [0 0 9 2] A^jiffi^l 0 1 ZMtT^iJ* Mm^&A 

[0 0 8 8] «JU£#J2» ^BMCDmmm2<D^P^n i©<l-^#3>^7 h^-TT.7 (CD) 

te^g©^^^ *^cdhse^j i (D^^wnk m£$titzt>(Dx-$>Mx, v- > r v > irm&m. (f s) 

?«^« (01) |bJCT-& 3. A*{i^-ii-y-> 4 4. 1kHz, fg^l 6ty f(Dl^J„ 

7V>ym&3&f soi^itf jl^m^X-fr *) , tf— ;<s —9->r'J >^fg^3iji7-<;i/^ 1 0 2fcfc, AtjSS-? 

— y >t"u > ym&Mmmy 4 >i-$> 1 o 2^©^--^^- 1 o 1 ^Lxx^^ixtzm^(D^>yv yvmmk* 

>7'J>^D-^^tp-fsfgS (^-ftf^ 5. pli2W± (il^tt^) T, A?j{©^©+J->7>J 

HS81 0 5#i>^tr„ ) . *mmmizjs^T&f s = 4 >7*ffil?£l&©2#© l (f s/2) W±fflf^60d 

4. 1kHz, p=2, p-f s = 88. 2 kHz Tfe 20 BW±^r£#3. 7^7 h;i/8¥WleI8§ 1 0 3 «U 

5. ^5£#J 2 ©«js^t£3I$gmfcj:, 7 -f 106JJ /^—V>yv > ^^31317 10 2 cothtim-^ 
XF1 0 7©«J& (112) tf, mmm l ©^J&^ffiSI ©7-<7 b;i/£-:fr£#;tff U Sigofi£#©7^7 WH&Jg 
iltiftS. »J2©7-fMl 0 6M1 0 7 (#J;L(£f s/4~f s / 2\Z&V Z,?,^ h^S&g) 
Su /W/^7 7^;i/* 120 1 (012) ©«je£#UisI b;i/^{cS-5v%T l/f#tt7-f;i/£ 
m\o>74 jvt> 1 0 6^t>*l 0 7fcH&£ 0 1 2 0 2&lM/f 2 #ft7^,n/7 1 2 0 3©^-^© 

[0 0 8 9] 01 4tt*^CD^S6^J2^*5{t?.^^ 7^7#^LT^S>b>£;t&iB-r-5 0 
mm&gMcoy 4 frZ l 0 6^tKl 0 7©;W ;-S7 7-f [0 0 9 3] INCHES 1 0 4fcfc, ;t— 9->7"U > 

;i/7 1 2 0 1 (DWM7u yymx&Z,. 0 1 4f3:fcU ^'miSMMM 7 -f ;b 7 1 0 2 ©ffi±rti^£2N&J££!UI 

Ts 1 40 1 i£;W^7 7^7 l~m (mfcfc2feU:© U «il«£#g£;*-a--5,> 7 1 0 6 l±, ±f3©/\ 

ffi#.©^lSO % 1 4 0 2««]^^-Cfei l . 115H: 30 -f 7 ^ ;^ 1 2 0 1 1 <t !) 1 0 4 ©ffl* 

#|gfl§©|llS£#| 2 £$?B*F&&3B&B© 7 -f ;i/7 fs/2 WT©W^**aifc A vFU fs/2 

1 0 GRXJ 1 0 7©/W;U7-fM 12 0 1 C$*lx tl±©^£o^Ttt7^7 h^WDSSl 0 3 ©ffiTj 

5M©A^f ;U 7 1 ~m ( 1 4 0 1 ) ©fftf l^CS^g 1/f ttt7^;i/^ 1 2 0 2Xiil/f 2 

*i©««Sc«H!*5V*-. i®«S:*l)«**ife«69!<0* #147 ^7 1 2 0 3 £5I-T.r £: tc £ ^ ATjII^fc® 

»!l2©#Jg^J£?g^tttoV^, UTF-*©*^*!* Lfc*^ h;i/^^#O^B©«#^m*-TSo 

£*ftftf(rftfci:*£BIB©fgfifi0!l 1 ©ffjB#«lfc [0 0 9 4] -7?s 7*-f if^@S& 1 0 5 fcfc, FJf^©S 

t i^j b t* <& s tbmm^n u < BiBj -r 5 0 ^ w T-fit^sBjg^ns # 7 ^ 1 55 v ^^?J@s^ 1 5& 3 

[0 0 9 0] SlffitfiJ 1©/-N^f ;U7-fW 1 2 0 Hi, ^l/gj^-f 1f?fe^-r«. 7 tt, ±1S©^n 

f s/2ieiT©^«8SJ«^*y ©^N-f ^fyU7-J^120 1 C«fc&7^-tf3B£EJS&©tiJ7J{g 

7^;i/^T-«m$tLTl^fc^ ^JE^!|2©^N^/17.7^ 40 ?©f s/2WTffi^iat*-y h U fs/2tl 

)Vt> 1 2 0 1(±, ±M©fiUc^©7\^ ;U7-fM 1 ±©^^-^V^T(i7^7 h^PWEIBSl 0 3©fct57j{f 

~m (14 0 1) XWWDtft^Sl 4 0 2«|t5. ^tS"t3* 1 /f «rtt7-f 1 2 0 2Xttl/f 2 # 

^N-f ^7s7>f;i/^©Jl^#S(i01 5C*t#ttf tt7-f;i/^ 1 2 0 3 tfccfctK A7J«^-{Cffib 

$>t)v ^^©jgKMI«gScXtt3iK#tt* s M^2»o t3)!3^ £7-<7 h;i/^^i#c>^B©<i-^*Hi7J^-i)o 

X^l 4 0 2I±, 7^7 Yfrffi-ffimmi 0 3©tti7j{f^ [0 0 9 5] l^^;i/$ij»[p]^ 1 0 8M1 0 9©^tl-?" 

{CJSbTffilS©^^ ^*7-f;i/* l~m (140 1)© |i{±> X^-^ h;U^#filSSl 0 3©ttS7J^K:f5C.fcii 

ffl*^©i'*»6 lficiuiJis^ftaRu ma-*-*. e*T?7-f;i/^ 1 o eavi o 7©m*<s^**iBf 

WDJft^SSl 4 0 2©m7J{t-f-tt, l/ftt&7jJls? Zo m*.tt> A7JfI^©f s/4~f s/2fc*JW-a* 

1 2 0 2SVl/f 2 fttt7^^ 1 2 0 3CA*$tl ^7 b ;i/^JgA s At V^-^, 7 -f 1 0 6 &V 1 0 7 

50 ©a*u^;i/*** < 7^7 b;i/36e#'J\$V\»-& 
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0fcfc, 2o©l^;b$«|5]g§l 0 8 t 1 o 9©m*^in 

[0 0 9 6] 1 3fciu y->7>) >t* 

SHft*»»:7-f 1 0 2 CDHi^m^ Xti U ilML 

1 0 2 ©ffiTJfS^iiMlHlgS 1 1 3 Sr^S LTiDffgg 1 
1 1 lZ\jj£tiZ,$LT-(Dm&tiifflt. !t> 7" U 

y^m&mmmy ■< jvt? i o 2cr>mi}m i %-&*^t> hju 
8?w@s§ io3, mmzms& 104, adjiss 1 1 0 

— 5I5HUSS1 1 3 ©jS® B§ ft T 
AD*0ii&l 1 lfct, iI3£IHg&l 1 3©i±i7J«^-h 
JDStiaigsi 1 0 (D&tim ^£Atj U Putins u Ad 

[0097] tt±©«c, mmm 2 ©^^asi^s 

fcfc, A^g-sf-ffl^AJ; ^V^^B©*^ h;u£|# 

offiin^^^^-a-, a*;<s^©K££;*^ h;i/^t 

i«^e^©<£^#f* s cr t t% atjm ^& xm 

* sec smttftimmifi njt e-c & s o 
[0 0 9 8] st, m^ym&ri?* ;«t-s sfe 

-rs^sc^M^b^^-rscii^^v^,, jit, ^fijcu 
-r v-> 5 7 commm^^y 0 t & t^- d vmmmffi, 

t o & # & v ^ j; nmm. & mmx- £ 

[0099] immm 3 » 3 ©^je^ 

?I^B (01) fcS#0<H3|5]DT£3o A^{t^-(i-!t> 
— y->7*U >ySfi^3iiM7^;i/^ 1 0 2fr(D*—J^— 

IHEgl 0 5#i>^tr 0 ) o #Sfete#!lt;::fb^T(±f s = 4 
4. 1kHz, p=2, p-fs = 8 8. 2kHzf$ 

5o mmm 3 ©$^^^ns^stt> 7^^1065 
<^ 1 0 7 com® mi2) # s mmm 1 ©w^^te® 
mmtmteZo ^mtammt^m^mm&i 1 ©^ 

[oioo]Hi6tt, 3 cr>^js&n$hm.mw.<D 

7 1 0 6fil)tl 0 7©7D-)^lt-S,|, 0 7-<;b 

^106k7-f;^l 0 7©^ii|sJ-T-fe-5„ HI 1 6 
fc;fcl,">T, 1 6 0 1 &D— .^7,7^ 1 6 0 2ii;\ 
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-lV?7 7^;U;$\ 1 6 0 3 mm®$&, 1 6 0 4H1/ 
f^tt7^;i/^, 1 6 0 5ttl/f 2 #(i7^1/^ 1 
6 0 6 fctlSJ t> £&;tg§T-;fc 3 .017 tt^B^CH^J 3 
©7^M10 6M1 0 7©±^©JH^^tt^^ 
-fo mMmioyj 1 06M1 0 7«i^BtC43 
l^THll 7h|5]«©miS#tt^«UT^-5»^ «j|«A 
©W-f-^a^rT^^ftTV^,, itvt^bt, HJ£ 
fi?!l3©7i , ;i/^ 1 0 e&tfl 0 7(i, ^B^Z43V^T* 

ifg^j 1 ©7 ^ i: mm<D&&*$f%g_-D^i$ l AcDim 
[oioi];w;u7-fMi 6 0 2it ftmvm& 

1 0 4 ©tB7j{f A7J U Atj<I%©^A J: t) ^ 
^©^T*ag,s^B©{g^^^{±jij-rs (iiii^ 
^T-feS^BC43^T{±M^ttMsU^^o ) . D- 

/U7^;^i60i a, immmss 104 ©aiTj/i^ 

^^ATJb, A7J«^-©^A©ff-^^4tB3bt--5o 
^AitlfeiS^©®^^^-; h^- So 

1601, ^N-f/^^^-f )Vf 1 6 0 225t>-»D#^ 

1603ft m>&m(DnzMtzi5i7z>mi<Dy^)vt>izm. 

20 ^n. 0-/1^7^;^ 1 6 0 lttajfttttt (WM 
-fWl60 i©tB7j{t^-©{I^u-<;utt^sc^$ 

<U A73ff-^©LSB©l/^<;i/i t) ^)/J\$:V'>„ -eciTN 
*»J3t^V>T(i, ^^J®l£5g^S©^^D^7© 

m&z±x\M9^<Dm&± t> a^ < lt, itiD^nt 

T&©tfy hi^D-/^7-Y;i-^ 1 6 0 l©fcU7jfs^£ 

[0 10 2] ADff^l 6 0 3«U D-M^7-y;^ 1 6 
0 l©ffi7J{s-^£f>>r;£©Md£J#W\ »ftfe^H©M^ 
30 ^^^7^7^;!/^ 1 6 0 2©tB7J«^t^0^S. 
^©tttii, D— ,^7.7-f 16 0 l©fcti7j/s-^ 

(^^A©fg^5S,^» ©^^;i/4f— ly^;i/^L 4 X >»\-f 
y^7-f 1 6 0 2©tB^{f-^ (»WB©fi^fiE^-) 
©3i^;i/^— MML5i:im d-L4/L5© 
itis— ^©fflct^5«to^ffidffe-5. fctv d- 
L4/L5 = c<t!5d = c • L 5/L 4 ©S;(C«t !? d* 
W&ZtlZo D— 7^^7-f;b^ 1 6 0 1 ©itlTijd^ 

tc^©ffl[dsa-(t5feiie*©fa^ (^Aod-fg-jEfcao 

©Bft^tfiBlbfcBS (tBTJiS^l 1 2©(±}7j{b^©^ 

[0103] mmm i 6 o 3<D&t>mw&, 1 /f »it 

7-r;v^ 1 6 0 4^1/f 2 #ft7^M 1 6 0 5C 
ATJ^nSo t3J»3^ggl 6 0 6tt, X^^ h^iJfl 
ESI 0 3©ffi73<g^£ftDT, l/fHtt7^M16 
0 4©aj***Xttl/f z &&yj )V? i 6 0 5©tB 

*M*ov^t**x3&»sa»?bTai*-rs. i/f#^7^ 

^ 1 60 4, l/f z W&7<i)\s$\Q0SmfW\) 
WkZ$$ 1 6 0 611 »#E©iattfc:*l*SiB 2 ©7 ;u " 
50 ^K:K^l-s 0 
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[0 10 4] m&m3lZ#\,sTk£. WaASVflWSBCD 

[0105] AtliS? 1 0 1 SSUTrfi'^m 
ii^tiS. £©{i^#:3 Wt^ y^r4 (CD) 

4 4. 1 kHz, m-S.1 6bTy h©{g-SfT-fe£o A 

-v>yv >trmiBMaBM7 4 10211 xt>m=p 

1 0 1 ^i,xxti^tirzm^(Dv->yv >vmmi* 

pfg (pttiE©««) U 

s„ ptt2«± (awtiflft) t-> atj{e^©^>7'; 

>^ r ««8R©2^CDl (f s/2) 6l±©»6 0d 

[0106] 7^7 h;i/#W@f8 10311 *—Ji—9- 
>7'j >^3Hg*£®@7>f 1 0 2 ©tB^fi^©*-^ 
7 l-^M^Mlv iWd&j£#©7^7 h;i/9feK (m 
ttf s/4~f s/2C:fcW-S7^7 h;i/9fiK) tiS^ 
©7-<7 h;u^tar3VNT 1 /f #147 -f ;i/7 1 6 0 
4&tFi/f 2 #f47-f;u7 1.6 o 5©v^*i©7^i/ 
7* s ®bT^£:fr£t&tBT|-S„ ?M§fl£g)J£ 1 6 4 H it 

[0 10 7] 7-<;i/7 1 0 611 ±|B©o— ^ )V 
7 16 0 1 ti Dfm&WBil 0 4OWjbfif©f s/ 

2 ttTO^ACDl^^^ ttitl ±13© 
;\-f ;U7-fW 1 6 0 2 ICfc *)&mZ®&l 0 4 ©it) 
7jff^©f s/2«±©fiH*B©«-5fi&#fcHtfib (w 
«BCcl,^TIiai»^„ ) „ APlfgsl 6 0 3T-TO# 

siDjrrs. ^©&, 7-^7 wmwisei o 3©m* 

<I-^tSo-^ l/f #t£7^;U7 1 6 0 4X&l/f s 
1 6 0 5 £tc<fct>, A*fi*t* 

b£:7^7 Wl^ffi&ftotfttAX^WB©©^^ 

[0108] =r-i +f SS£®g& 1 0 5 {1 W&OSl 

^A-St^-f 7-^MlO 7(1 ±I3©d 

— 16 0 1 Kl .t t) 7*-f if 1 0 5© 

£E7J{t^©f s/2 WTCD»«ACD«^fiR^S«JE?* 
TjfifcBU ±f3©M-f7S7 7-f;i/7 1 6 0 2(Cl t>5^ 
IffSflfeEIKl 0 5©(±i*{i^©f s/2£Lt©*»B© 

aoffggi 6 o 3T-M#^ia»-rs«. ^©*£, 7^7 
HWIalB&l 0 3©BJ*rtB*fcStJgMaDiil*.«l 6 0 6 
SIBDtfejiT l/f #£7^ ;i/7 1 6 0 4Xttl/f 2 
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#<47-f;i/^ 1 6 0 5&3i-rci:£J; A*ffifCI 
b£7^<7 h;u^*#So»jaiASV?tf«B<oe9J«^ 

£tts7j-rso 

[0 10 9] l^;MR|ffl[5ig&l 0 ZRlfl o 9©^n^e 
*x(l 7-<7 1- ;t#?#f ESS l 0 3©tB*fi-^C/^bfeii 
(g^f 7 ■< ;i/7 1 0 6&tf 1 0 7 ©itWjft-'g- 
So 09£(1 A7j{f-*f©f s/4~f s/2£;fcttS7 
^7 hA'S&K* 5 ;*:^*^, 1 0 6,&lf 1 0 7 

10 ttm*u^;i/*/j%$<-rs*t»^-rs. ioffniKi i 

Oil 2o©i^<;i/^j®iiissi o 8 1 1 0 9©tB^*in 
#11.. 

[0 110] iiSdSSl 1 3(1 *-;t-^>7'J >7 
S{£J^3i^7^;U7 1 0 2 ©tb2rti-5& A7J U ilMb 

-cm*;-*-*. 9->7u >vm{&,mm.M7^jv^ 

1 0 2©Hi2jte-5#«ffiiaKl 1 3^e*LTSD»|§l 
1 1 tA*^n5*T-©S3iKFHi:> ^>7"U 
>7M^S^a®7-f ;i^7 1 0 2©m*{!-55-# ! 7^7 Y)V 

(swings 1 0 3, n&mw&i o 4, ios^i i om* 
20 )gfibT*D»^i 1 1 izxtiztizsT'CDmmmmti)* 

l>£„ iQ*0S&l 1 1(1 jlSEIfiSl 1 3(OtHt}m^t 
1mW®mi 1 OOtB^fi-^SrXTJb, Pm£;&[]|¥U AP 

*^s*di7j-r5o ad#^(i m^^^i 1 zip^m 

TJ^flSo 

[0 11 1] W±©«{C, Hffi^J3©^^te?M^g. 
(1, A*M^©»«A»VHF«BO^^^ hJUZft-oJ. 

« b t c $ -a- fe 7 -f & AMm^iz mn t -5 

30 £fc-CtfJ&HW*fcl6au -a^-7fgS$:i£AbT^^ 
So A7J{8^©7^7 b;H»®fcKlVK«e^T?Uf«S 

bT^^ffi?lT* t S o 
[0 112] it M^iBHitfyy^^I/ffla-CfcSfc 

■t%m& ; gn'£4tifim&-t?>zbkte^o ^b 

s 7 ^ ;U7 ©MSi&SR^To t 7*EK#SJ^ 
i:Jt«tbTll]ES^«#A^<^SCi:fe^<=i7 htfin 

[0113] mmm 4 » *^h^ohse^j 4 ©$^*s 

ffi?I^e©±fr«fiK(l *»B^©^SE^J3©$^f^®lS 
SBSIS (131) fc:»##JtcHb-t*fc5. AtjIs ^{llt > 
7*»J >^««a»f s©^^7;u^<l^T-fe>), ^--m 
— it>7'J >7"SfS^iijl7-f 1 0 2rt©3t--/t- 
-y->7'j >^@EseiB©ii!yit*v^Tt± % e^aiaoit 

>7U 77"7D y7il£Tp • f st-S?.S (^^If^ 
mmi 0 5^^)^tfo ) o #S?iS0iJfc:ftV^ttf s = 4 
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So 9mm 4 ©**1flSi£ffi8B8:. 7-fMl065 
VI 0 7 (018) #l^;i/fM»|ll»l 8 0 3, 1 8 1 

*1 06Stfl 0 7 (016) tJlftS. 

coii4]Hi8tt, s»j 4 (D^^mmmw® 

1 0 6 5V 1 0 7©7*Dy*0T*&S. 7-f JV 
* 1 0 6J;7^M 1 0 l(DMm±m-T-%>Z><, 01 8 
fc&^T, 18 0 1 5V 1 8 0 8 fcfcD— /I* 7 -i Jlf>^ 
1 802W1 80 9(iA-f;U7-fM, 1 8 0 35 
VI 8 1 O&U^JVfflmBl®, 1 8 04W1811tt 1( 
*D#dJgS, 1 805M18 12m/f#tt7-<;i/ 

1 8 0 65lfl8 13ttl/f 2 #fi7>f;^, 1 
8 0 7^V 1 8 1 4ttttJ»)&*.8T?*S. 
[0 115] *^ra©SQ6^J4©7-f;i/^ 1 0 65V 1 

0 7 ©^©ffl«8R#ttB^#agfcgQSfci 3 

1 o 65v i o 7tmtT'&*), 01 7x-m$tiz>o m 

MM4<DV— /^yy^ju^ 1 8 0 1, 1 8 0 8©J^?£g( 
*f#t£tt^Ki0!l 3 (Dvi—n^y ^ )\,$ 16 0 1 ©JUi&gfclf 

ttfcHt-cfc!) (01 7©w«a) , mmuom ^ 
^7^^1802, i 8 o 9commi<&&&mfcm3 20 

©<>W^7s7^;u* 1 6 0 2©/l«!&i|fe£:I^CT*& 
So £©«fc*JSSSftfc#»|§©^m©*?M&«te 

mt^m<ommm 3 ©w^^ffisgset ^ ct-$? 

[0 116];W;U7-fM 1 80 2, 1 8 0 9fcfc, 
f&SWm&\ 0 4©t±57jM-^££A7JU A7j{I^©3f 

V>. ) . D-/U7-f )\,$ 1 8 0 1, 1 8 0 8S, 4¥U 30 

A^hn, D-/W7-TM180U 1 8 0 8fc£3I 
ifi^ (^A) C&^T&At&MJP££:£-rSi& 
t, D-;U7^fW 1 80 1, 1 8 0 8(DihMw^<D 
m^l"<J1yt&miZ>}\$ <, A*H^©LSB©l/^;i/ 

[0 117] ^T', SSSSflKfcittvtBU 
3S^S©£-7*0 s»^OUl^TA*i^cDl*J: !) A 
t < Lis it*D^tT-&Tte©tf -y M'D — ny^yj )V$> 40 
1 8 0 1, 1 8 0 8©fct}73{s^£;&D;LS„ 0-^*7^ 
M180 1, 1 8 0 8, six? j 1 8 0 2, 
1 8 0 9, U^Mmmi 8 0 3, 1 8 1 05V*0* 
81 8 0 4, 1 8 1 1 HU »5RS©ffi«fc*W- Sg 1 © 

[0118] wwammm 8 o 3, 1 8 1 oit a 

-f^77^^ 1 8 0 2, 1 8 0 9(D&t>m-^%:Xt> 
U y.^y h;i/^*fEIKl 0 3©ttS*©-?-^S^<tg^ 
$T-;WA7 7-f^l 8 0 2 v 1 8 0 9©tB*g-^& 
±f*IU U^<;1/$!|©IhJ]ES1 8 0 3©tiffl^a 50 
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laiFU^SUailaigsi 8 1 0©lf*a§£a 2 

a 1 5Va 2 ©<fi(i, a 1 +a 2 =— &.<DgkfcX\ 

[0 119] An|?81 8 0 4, 1 8 1 111 D-;^7 
^^ 1 8 0 1, 1 8 0 8 ©Ul*fi-^fcBf^©ttd t» 

it, mftzmm<Dm^£i"<)wm®mi 8 o 3, is 

1 OcD&jjm^tZlmW.? So ^©{fi^fi, D-/S7, 
7^* 1 8 0 1, 1 8 0 8©tti7am^ (»«A©«^ 
fifcfr) 0x^.,i^-l/^;i / §L4, l^;i"f&lfflJ|H]eSl 8 
0 3, 18 1 0©ttJA©-9 OIM«B<Z>flrejft&) ©Ji^ 
M-l/^5L5i:Lfe6|, d • L4/L5©it#- 
^©McJC/feS io&idT^S. ftot, d - L4/ 
L5 = cJ;t>d=c • L 5/L 4©SCJC J; t) d&niiiZ 
tlZ. ;&D$I81 8 0 4<Dd(Dmts 1 8 1 l©d 

OttttSiJiiiffeS. X, P-/U7^M 1 8 0 

i , 1 8 0 8 vtntim^izffiM<Dmd*mvtzmm<Dm 

■9- (fl»*A©«^j«fl-) ©fg«#ife?gLfefg« (ttS^iffi 
^1 1 2©fU*e*©##o|§fitA*e^©BSi:© 

[0120] ;dn|?8 1 8 0 4, 1 8 1 1 ©tBTJM^tt, 
1/f ^t£7^;i/* 1 8 0 5, 1 8 1 25Vl/f 2 f$ 
S7-fM 1 8 0 6, 1 8 1 3£A7J£*lS„ 
81 8 0 7, 1 8 1 4fc£, WHSPW @e& 1 0 3© 

Uitim^lCfoKT, l/ffiffi7-f^l 8 0 5, 1 8 
1 2©m7jfs^Xttl/f 2 ^(47-f;^ 1 8 0 6, 1 
8 1 3©ffi:frM^©^Tm*>£MircLTtti7J-rs. 1/ 
f 4#£7-f 1 8 0 5, 1 8 1 2, l/f 2 #tfe7^ 
^1806, 1 8 1 35V2J>)g|;l81 8 0 7, 1 8 
14fcfc, W*a©8B«fcis{t4JS2©7-f;i/^K:Ra-*- 

[0 12 1] ^SfiW4fc^Ttt, ittASVWKBO 
©iSSM^JSLT^S. ^AtSiBCDx*;^- j± 

M^ttttSi fcT-, iD#-rs«^©^^7 
<, 7 s -^B«©4fi*t»«©JfiSB36sSStjfi-t?g5 0 

mzmf&ztifc&mBfXDmmM 4 ©^^^sg^gt 

[0 12 2] A7J«?1 0 1 ^iibT^^Ms^A 

a^^o z-vmmfiiyj^t ytj^p (cd) 

H*fe$tLfc*)©-Cfen«, -9->7"J>^JB*« (f s) 
4 4. lkH.,mi6Ki»b©g^*5. 2h-n 
— y->7*'J >^M{£^il^7^;u^ 1 0 2(i, A73iffi^ 

1 0 1 *frLTX*i$t}.tzm^<D-y->7y>irm&&* 

Pfg (pttIE©»») U lo^f^^^iSgjt 
S„ ptt2JUt± A7jff-?©it>7-'J 
>^ffl«»©2^©l (f s/2) &L±<DWm*6 Od 
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[0123] hjvmmm^ io3(t y- 
>7V>-ym&im&7 4fr* 1 o 2<Dmt>m^<D^ 

Sfs/4~fs/2W5^h;HI) hSSHS 
(07^7 ^;l/^^CAt5V^T 1 /f 43t£:7 -i )l7 18 0 
5, 1 8 1 2#tfl/f z n&7JJ\;<>? 1 8 0 6s 18 
1 3©^Tft©:7^;i'*#MbT^3;fr£1MiT£<> # 

[0 12 4] 7^M10 6i:^T(l ±§3©D-^ 

^7-f^i8oict5 ftmmm 104 ©a^fi-st 

©f s/2JUT©^A©«-§-J5K^-4M«$-a-Tttmi- 
5. Xs ±16®^ 1 8 0 2£<£ SftmZ- 

[5]S§1 0 4©tB^{B-^©f s/2W±0^Bffl{|f« 

#&}M5b (^B^o^TttMsas&v-*. ) N i^;u 

$«[3S&1 8 0 ZXmW*SrZ>o iOl¥§§ 1 8 0 4 £<fc t>Fa 

^Ztim-fZo ^e©Ss wi/BWHE&i 0 3©tB 

^f^tS-^^ttJU^^ill 8 0 7£tg»)$j;LT 1/f 

ft&yj^y 1 8 0 5Xfct l/f 1 8 0 

[0 12 5] -?js 7^'+f£S£|5]S§l 0 5tt. F/r5£©iS 

fi n xmm&m.&v&is ^7 ^vm^mm^ t & s 

^;Hy^V if ££j5!c-r £0 7-TM107 fcfc, ±I3©D 
— ^7 7^;i/^ 1 8 0 8t<tt)f'f If 3&£[H]S§ 1 0 5 © 
m*{t-^©f s/2UT©^A©{f^J5g^^jis$-a- 
TtttB-rSo Xs ±ia©/W^*;7-f ;i/^-l 8 0 9CJ: 
t>7VlflS3E@S§l 0 5©i±57Jfl^©f s/2«±©f 
«B©{f^-j&#£}fctBL (^Bfc:^Tttjlisi;i> s & 
^. ) , i^;i/$ij«i[e]E§ 1 8 1 OT-tiGg-rs. anflgll 
8 1 1 tcfc. t)M#S:iD#-r5o ^©Sh h;H§?#f 
E18&1 0 3©tB;b{f^fcrS-3t«]t)g!;t§gl 8 14&f 
!9g|X.T l/f!Rftt7-<;b^ 1 8 1 2Xlil/f 2 #tt 

1 8 1 3§mtt j; xtim^mLtz 

[0126] Is'^OXsMWrnm 1 0 8 RV 1 0 9 (D^ttl? 

tuts 7^7 v^mmmmi 0 z^tim^m^tzm 
mmx-y^juy 1 0 6mi 0 7 <Dtiiijm j 9*mmi- 

5. #!l*(£s Xtim^fDf s/4~f s/2£:fctt£;* 
h^JS^tV^^, 7-fM10 65^1 0 7 

©m^i^^A^ < bs 7^7 ^;^^JeA s /^$v^J@^■ 
tiffin i^;u£/J^<ih5«£i!K1^So iD#@sgi 1 
Ott. 2o©u^;i/^JW|5]^i 0 8 i: 1 0 9 ©&*£*□ 

[0 12 7] @®[5)SS1 1 3 lis y->7'J >^ 

S<£^aji7i';i/^ 1 0 2 ©fcB;trtf A7j bs ilMb 
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1 0 2 ©ffi7J#^tf®31I51SS 1 1 3*«*UTiDKt»l 
1 1 £A7j£:h..5£T-fflji5£l$fi€fcs 2J-— y-?— y->;7y 

yvmste&T&y 4 )i>& 1 0 2©aj±>/8^§#;*^ 
WfaB io3 s mm®& 104, aa&ii 110^ 
LTiojHg 1 1 1 tzAi}2ti2>$iX'<D{tmmmt& 

V^So AoSHSgl 1 ltts S3SI3S&1 1 3©tB7Jfl^i: 
iDff[H^l 1 0 ©ttlTjfs-^* A* U fSS#^DP^bs An 

iMss&ma-rs. iojH6«Bu m^/jg^i i2^ui 

10 TJ^tlS. 

[0128] fii±©«c, iijE^j 4 (om^mmM 

' Jis A*«^©W«ASV»«Bcd^^^ 
-fXI^^M?^ A7afs-^©S5^^^ h;i/MC 
16 b X £ ©#§£ * * tz J -i X{f^£ ATjg^JCf'WD-r 5 

5. A*ff^©^^^ h;i/«jgK:i£VN^e^T*^^ 
ffi?S^-?>)feto^©^A s ^Ii$n^-i:^<s e^S 

20 1/ ^;M±— ^© * * T- -e ©§!!-£■£ AtjM ^©««e 

[0129] ^fes ft -f-Mts^^ v 5 ^ jvvamx- -s 
»s n]^^«jE!g-rsei5p c a©«e.ot^^ttt<t 

30 5. 

[0130] odfi&i 5 » frmMcDmrnm 5 ©^^j^ 

?I^S (HI) £aS#fl$jfcEICTffcS. A7jft^-tt1f> 

>^ffl»»f s©^^^;i/^{f-^T-fe 5s 
-*>7 , ';>^ifi«ai7-fM 1 0 2rto*-yt- 
tJ->7 , ';>^ie]8&ti(^©ffiS{c^v%Ta:s <g^jats©-y- 

1B1 0 S^'fo^tfo ) o *3S«08fc:j5^Tttf s = 4 
4. lkHZs P=2s p-fs = 88. 2kHzTS 

40 ^sg^j 5 ©*j*?e«ifc38eetiu 7>fMio6fi 

1 0 7 (119) A^^^j^Kpjgg 1 9 0 3s 191 
* 1 0 6Stf 1 0 7 (H16) 

[0131] 01. 9 lis Hfl6#l 5 ©^^^J^ffi5B»M© 
7^M10 6M1 0 7©7D ^<7ElT*fe?)o 7^f;i/ 
^106t7-(;^10 7©*fiEttR|--e*S. 01 9 
^Ci>V^Ts 190 1OT1 9 0 8fiD-;U7-fM, 
1 9 0 2M1 9 0 9li;W;U7-f;^ 1 9 0 35 
IF 1 9 1 0 ttl^;i/#Jfl&)[5]E&s 1 9 0 iRXf 1 9 1 1 ii 
50 iQ#[51ESs 1 9 0 5W19 12lil/fttt7^;i/ 
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1 9 0 6RV1 9 1 3&l/f 2 #fi7-f;i/? v 1 
9 0 7#IM 9 1 4tt«Jt>tM.«-C<&4. 
[0 13 2] *»fl§©SQK«5CD7-f;i/^ 1 0 BRV1 

0 7 co^a.(Dm^mnmt&^iffoizmmm 3©7-fw 

1 0 6J&tM 0 7^|H)bT-fe^, mi 7ff?il5. SI 
Sg#l5©D — 1 9 0 1, l 9 0 8<Dm®&. 
#t4(iHSE0!l3©D— 16 0 1 ©J1MS$# 
SfcratTfifeD (il7©faA) , 5 ©/W 

^7-fMi 9 0 2 s 1 9 o 9(Dm$m&&&m&m3 

<D)\4 )\7,7 4 )\,& 1 6 0 2(Dm%Z%LFf<&tmtX-& 1C 

mt^mommm 3 o&jBte&j&sssi: m tx& & 

[0 13 3]M;t7>7-fM 1 9 0 2, 1 9 0 9 fcfc, 

#i«Biuei o 4©m*«^s*A*u a*«^©w 
v>. ) . D-yi^7^;^ i9oi, 1 9 0 8a, 

Ai'FtS. D-;U7-(M 1 90 1, 1 9 0 8iiii 

Jc, DW?X7-f;i/^ 1 9 0 1, 1 9 0 8(DtHMm^(D 
©*H^;H±#*fc/h$ < , ATjfs^© LSBfflU^l/ 

[0 13 4] -€CTn HSfi0J5fc:l3^Tfcfc, #^«Hfi 
?I^B©£-Xd y ^©g«*^TA*e^CDBSJ: t> A 

£<bT, itin$nfcT(4©tf >y FCD- 

1 9 0 1, 1 9 0 8©tii7Jfg^^A0^So P— ;U7^f 30 
^ 1901, 190 8, ;W;U7^i^ 1 9 0 2, 

1 9 0 9, U'^;i/$iJ»HJgS 1 9 0 3, 1 9 1 0, JnfWl] 
g&l 9 0 4, 1 9 1 1 fct, »*S©83«fc43^-SSB 1 © 
7-fM^«{S1"5. 

[0 13 5] U^;i/#JfflJ[I]S§ 1 9 0 3, 1 9 1 Ott, n 
-;U7^W 1 9 0 1, 1 9 0 8©tB73©^SrA7j 

$t-D-;U7-(;^190K 1 9 0 8©tB;bM^£ 

ittiu mTj-rso i^ovummmi 9 0 3©tfti^a 

3J5tf I^;i/$iJ$l[I]g& 1 9 1 0©ifi|B^a 4 t-TZt, 40 
a 3^tKa 4©(S(i, a 3 + a 4 =— ^©^f^T% ingt 

£*i5.y-r xn-st©;*^ h^^^ATjff^-©^^.^ 
0 3 ©ffiTjft^M i »? 8t£3ivs . 

[0136] ad»^ 1904, 191 in wvmm 
§ki 903, 191 o(Dtat)m^mm<Dmd^:m- 
it, mjtz%gm<Dm^t^<< s*?.-? ^ jv* 1902, 1 

MffPlliei 9 0 3, 1 9 1 0©i±J7J«-^ (Hf«A©<g4§- 

©ai^;^— Ix^;i/^L 4, >\<i )*\7,7 4 1 50 
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9 0 2, 1 9 0 9©£B7j{t-5f (flf*BCDe*^) ©^ 
^M-l/^MLS^bt^ d-L4/L5©ifc# 
-^©ficC«:5 <fc?&fIdT-;&3„ t£oT, d-L4 
/L5 = ciDd = c • L5/L4©2C{rj:f)ci^#a} 
£ft£o ADff^l 9 0 4©d©Mh, 1911© 

d©ffiteSiJfS$L£T*&.5o X, l/^;bSiJfflI(lgSl 9 0 

3,191 (HD&tim^izmfevmd&mitz&Mkvm 
* (v«a«>a9ja^) ©g^^tessbfegg^ (ttjTj^ 

f 112 ©W£©^©&^fgft t ATafg^cDfgSfc© 

[0137] mmm 1904, 1911 ©itsTM^ttt, 

l/fft&7>(JV<!? 1 9 0 5, 1 9 1 2#tfl/f 
tt7-fM 1 906, 1 9 1 3fc:A7J$*lS. 
#§1 9 0 7, 1 9 1 4ft, JX'** h^MBWEIBl 0 3© 
HWje^fcJ&bTs l/f#fi7^M 1 90 5, 1 9 

1 2©a*©^Xttl/f Z <®&74)V* 1 9 0 6, 1 

9 1 3©U;fc«^©^m*S*RLTtHa-*-S. 1/ 

f?te7^M 1 9 0 5, 1 9 1 2, 

;U* 1 9 0 6, 1 9 1 3W«D!)M§§1 9 0 7, 1 9 

1 4 0:, lfS<iS©fB«C43^5^2©7w;i^^ti^^-f 
S. 

[0 13 8] IQfifiHSfc^TBu ttttA&tfttttBCD 

[0 13 9] A7J^l 0 1 MCT^^MWA 
££ftSo ^©fs^-* s r/>^l^ h^-f (CD) A>£ 

B^$^fc*>©T-$>n«, y->7v>ym%im. (f s) 

4 4. 1 kH z, IMS 1 6 try b©{f^-T'$>So ^-—^ 
-?>7V>ymi&MM&7J}l<* 1 0 2tt, ATaSiS? 
1 0 l*^-bTA*$lx&M*©-9->7 , U>^ , ««as 
P« (pfcfcIE©K$0 b, Mo^^ajig^t 

So ptt2jw± mi%\t&m x\ xMm^(Dv>^>) 

><7m$im.(D2frCDl (f s/2) fiLh©HH**6 Od 
[0140] 7,-<9 Y)l<MVx®& 10311 y 

isT-yyym&tmmyjK? 1 o 2©m7jM-?-©^^ 

^ h;i/7>^^i9-Wb, iS^fiE7>©^^<^ (^jx. 

uf s/4-f s/2c*it5^^ h^s«) turn 

<D7.^>7 h)b-frJiHzM:-3\,\X l/f¥f&7j )Vf> 1 9 0 
5, 1 9 1 2SVl/f 2 #tt7^f;i/^ 1 9 0 6, 1 9 

^uss i0 4ii y > > ^se*8aii7 



(19) 4$g§2 0 0 2- 1 5 5 2 2 

35 36 

[0 14 1] 7-r;i/* l 0 6C*jv\Tttx ±I3©d— si fcfc, 'A*M^©^ASt^^BCD^^^ 

^7^M190 1 C «fc »> ^BUfcEES 1 0 4©tB7j{f-^ 'fXIf^f A*®9©iS«^^^ h/l/ttftC 

5, ±8B©;W^;*7'f 1 9 0 2tZ&*)#®M ^tTf^fif«*lfiSBU fio^-^MfcJfcfcUTl^ 

18 1 0 4<D&Jjm^<Df s/2&±<D&mB<Dm^f& 3. ATjfs-f-©;*^ M^MKaEOi^fs^T-^S 

#£fc&tiJb (^BlCOVNTttMsAs&^o ) , $mtZ> tztt)<ftfe(D%jMifi&.m$tl& C h < „ 

1 9 0 #Djfcg§ 1 9 0 4 (c<t fjm &*fc-tWa#t£att?S3. Wfc#itt?g|aISrc£j«l,fc 

tim^lz&-3§W*)Wkz_^l 9 0 7$r«J!5^^-C 1/f L/^;i/{i— ^cd* *T-^©tfl^£A7JM-^-©iS5}2S 

#tt7^^i 90 5xiii/f 2 tft7-fMi9o io x^ h;mutfc*6tT»j»Tfssfc»a«3SMff«afia 

*i#o»«A2itW«BeDM^J5E^4aj*-^4. [0 14 6] m^mm&y'V-i'JlWmT-ibZtz 

[0 14 2] ^-f 1f#S£ias&l 0 5fc£, m^©t6 K), HK^SfiE-rsgl5ga©«?,-og J p}S^ttm:t)tt 

tB7j«-9©fsy2 HToiWA (om^fc-fr s ma $ -a- t jt«t b t ess^ihi** a &<^-5-t^^<3xhtgin 

^-ftf^HSSl 0 5©ttWj«^©f s/2W±CDf 5. 

*B<oe^jES«-%iftau tt^BCov%Ttt«S#& 20 [0 14 7] «3U£#J 6 » 4£BiS<Z)£ffig0g 6 ©W/»flH* 

o„ ) , w^i/ftdwiig&i 9 i oT-itii-rso iD#^i ihmmm(D±nmmi^ *.ma<D$mm z <o^^m^ 

9 1 1 tj; bmmzmn-tZo xh> vimm ?m^s (id i:»*B*)t:i5]CT-$)So A*M^t±-y-> 

DMTl/f#fi7^^ 1 9 1 2Xlil/f z ¥f& -V-yy^y^mSMMMy^ \ 0 2fifl)t-^- 

191 3*a^-ci:t«t!?, A*ittabfe. -t^xy ^ii&jwifccDjflsfc^-tBu M^ao-y- 

hJI/MS^^ASmB Off MS a >7'J>^D-^ii^tp • fsffcS (^-flf^ 

a-rs. eiki o 5**»*tr. ) „ ^usswc^-nif s = 4 

[0 14 3] l^O^mmmffil 0 8M1 0 9<D*tl^ 4. 1 kH z, p = 2 s p • f s = 8 8 . 2 kHz 

ftBu MH¥*rlHJS&l 0 3©m^{g-^K:^U.fcti 5 . HS£#| 6 ©^jSfi^jfcsg^gfcj;, 7-fMl0 6S 

li*T-7-f^ 1 0 6RZfl 0 7©t±l7J«-^5:tt*S-r 30 tfl07 (02 0) & U^^mffl&lffi 2 0 0 3, 2 0 0 

S. m*.l£. Xtim^<0± s/4~f s/2C43tt5X 4, 2 0 1 1, 2 0 1 2 &X\ HJ£0!| 3©*JB 

^£ b-H/gL8#A£^*§^ 7^;^106M107 f^ii;iSl©7-f;^ 1 0 6M1 0 7 (1316) £: 

tttB*U"*;i'*>j^-<-rs«ta&f^-rs. 20x11% 1 1 [o 1 4 8] H20tt, i^eai 6 ®=gpmwM3$^m<D 

0«u 2o©U^;;|y$iJP[D]SSl 0 8 i: 1 0 9©tt57J^*D 7^M 1 0 6^1 0 707Dy^itfeS, 7^;v 

#t5. ^1 06fc7^Ml 0 7fflMlii-t-fe5. 12 0 

[0 1 4 4] iieilg&l 1 3te, A— 9">7*»J CiS^T, 2 0 0 1 ZfctK 2 0 0 9 (in— 7 >f 

Sfgi^ilig;?^ 1 0 2 ©iBrtrtf^fc A* U lib 2 0 0 2M2 0 10li;W;U7^j^ 2 0 0 3, 

TaTjf *-^—y->7 f i)>7m{g,mmmyj)i'f 2004, 201 1M2 0 1 2mu^.;v»mm^ 2 

1 0 2 ©tH^M^SffilalSS 1 1 3 bTiOlfS 1 40 0 0 5&l>-2 0 1 3ttiD#lp]SSv 2 00 6M2014 

1 1 lZXJj£tl&$.X'(DMmt%fflt, *—^—V->7V ttl/fStt7^;^, 2 0 0 7M20 15lil/f 

l"7~m®Mmmy 4 frf 1 0 2©(±}7Jft^-* s X^^ z &>&7-< 2 0 0 8^t>*2 0 1 6fcfc#Jf)J&;t§§T- 

«PWlHl»l 0 3, ^mjfcHE&l 0 4, J0#gl 1 0^4 fe§„ 

^suTjpgtggi 1 1 izxtiznz%-T:<Dmmmmt& 10 1 4 9] J&mi<D'mim$v>y 4 1 0 6mi 

— jIMIhISSI 1 3©ji5SB#P^*s*fi>t,nT 0 7©±ft:©MISSt#'t4{i**Wt|IJ6fi?0 3©7'f;i/^ 

V^S. tmmmi l IK, SSSIBSl l 3©tU7a(i^-i: l 0 6»W1 0 7 fclH 01 7T-^^tiS. n 

iP#[5]S§l 1 0©ttl73{I-9*A7jb, ^%4in»:b, iD IW6<DDwU7-fM 2 0 0 b 2 0 0 9©MI?6S( 

»e**tb*-rs. in»^*t±x tBTjig^l 1 2#&a «Fttttl6Sl60!3©D-^7^;i/^ 1 6 0 1 ©il|«^ 

TJ^^So ttfcrat-e*!> (@17®f«A) % ^S£^J6©^n-Y/^ 

[0145] fel±©«{C, ^SS^iJ 5 ©^^^i£?I^S 50 77-<M2 00 2 v 2010 ©jl^^14(i^S£^J 3 
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;u7^m 160 2com%imft i &tmbT-& 
mt^m<ommm 3 ©«^^?s^si: (si br-^ -s 

[0150]M/U7^M2 00 2, 2 0 1 011 

K ). n-;U7-fM 2 0 0 1, 2 0 0 911 « If 

A^htS. D-;U7-fW 2 0 0 1, 2 0 0 9{i3i 
£, D-;U7^W2 00 1, 2 0 0 9 ©ffiTJfs-sf© 

[0151] ^ct% gas«i6fc*v\Ttt % ^js^jaafi 

?<tt> iiiD^nfeTluCDb*>y Mcd — ;U7-fM 20 
2 0 0 1, 2 0 0 9©ttl*fi*ftJiDit4. D-/^7-f 

M20 0 1, 2 0 0 9, /W;U7-fM2 0 0 2, 
20 10, U-<;1/^OTH1ES2 0 0 3, 2 0 0 4, 20 1 
1 , 2 0 12, MWm 2 0 0 5, 20 1 311 If sfcrg© 

f2«fc:fc ft § sg 1 © 7 ^ tc m% T & o 
[0152] l^;i/f&l3JI®gS2 0 0 3, 2 0 1 111 D 

-;U7-fW2 0 0 b 2 0 0 9©tBij/f-^^A±i 

u b^wmssi o 3©in*{a-^ta^<ti$i 

$TD-;U7^M2 0 0 1, 2 0 0 9 ©tB;fr 

iftlU tB^-rSo U^;i/§lJfflt|H]fi&2 0 0 3©titl^a 30 

5Ruu-<jummmm2 o 1 loite^a 6 t-r-st, 

X{b^<D7^.7 h JlsfrlaifiAtim^CD?.^? hJU 
^fc«t»iEM-rsi-5ic, 7^7 WH§¥#f|gi8§i 0 3 

[ 0 1 5 3 ] X, V'O^mmXh 2 0 0 4, 2 0 1 2 
«1 )\-<n77HK* 2 0 0 2, 2 0 1 0©£i}7j{i^£ 
A*U h;u^t(f[Blsgi o 3 ©fcB7Jft^tca-3 < 

tftl^TVN^/^^-f 2 0 0 2, 20 10©tB;tr{f 

■f-^titab, ^^;i/©J»ns§2 o o 4©ifig 40 

*a7£VU^l/#J0|[§Ig&2 0 1 2©iftg^a 8 fcfS 

a7;&tfa8©fil(l a7 + a8=-gffl^, 
*DS?£ftsy^Xfg*f©;*^ Wl/^tfATafs^©* 

SSI 0 3©tB*«^^J: !)«S$jxS. 

[0154] AoHg§ 2 0 0 5, 2 0 1 311 l^;i/#J$l 
0ES2 0 0 3, 2 0 1 l©ffl*«^fcBfj£©ttd Sa- 
il S-ltfe^m©{s'§-i:b^;i'$lJffll(lK2 0 0 4, 2 0 

mmmz 003, 2011 (D&tim * (fif«A©e^fig 50 
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(Dx.^frd?— b^;i/$L 4, l^-^;i/$UfflI[5]g§2 0 0 
4,201 2©ttWjjg* (*«B©OTfi£fl-) ©i^;b 
3f— l^;i/£L5i;bfcB#, d • L4/L5©j£#-;£ 
Oic»5J:7%id^5. fct, d-L4/L 
5=ci9d=c • L5/L4©Atcj;») d##ltti£ft 
5. «:43, *Dff^2 0 0 5©d©fit£;, 2 0 1 3©d© 
fflt±B!HISffi:STfcS. ^ U-^;b$iJffll|aIS§2 0 0 3, 2 

0 1 1 (D&t/m^rizffifevmd&mffcmm&m^ 

«A©e^jEKd) ©|gg#i£Sgb&!gS (ffi^^l 1 

2cotn^m^r(Dn-^mmtxtim^(Dmm:t<Dm &t 

[0155] ;!JD#g§2 0 0 5, 2 0 1 3©tB7j{f^Jl 
l/f#S7^^2 0 0 6 > 2 0 1 4Ml/f 2 # 
tt7-f^2 0 0 7, 2 0 1 5{CA7J^tb5o 
S2 0 0 8, 2 0 1 6J1 7^7 YMimm&\ 0 3© 
ttJ^fi^Cj&bT, l/f#fi7^f^2 0 0 6, 2 0 

1 4©ttJ*«*Xttl/f ^WSLVA^ 2 0 0 7, 2 

0 1 5©m*S-f-©^^*x^S3gtRbTtB7J-r-5.<, 1/ 
fM7-fM2 00 6 v 2014, \ /t^W&LV -i 
;i^ 2 0 0 7, 2 0 1 5&V«J&S!*.«2 0 0 8, 2 0 

1 6J1 I»^©l3«i{c43{t5^2©7-f JV^lzm^-t 

[0 15 6] £jB0i6C:fcV^-CH f«A5WBffl 
©££?5£§©£bT^3o ^i$,A ^^B©ai^;i/^-Jt 

A^fbb&v^to, ^cDW^i^nsctiisi 

<, ^— *!§*©ffiAt^©ffi?I#3Q£-e§-5. c© 
*fc«JES* Jife*»?8©mfi« 6 ©WjSff&ttSBgBfc: 
OV%T, JBlT*©«#SKWf*. 

[0157] ATjif^ 1 0 1 £il bT7^*;m^-#A 
TJ^ttSo d©f^3>/^hr-fX^ (CD) 
B££*X&£©T-&*U1 t>7'J ><^MI&& (f s) 
4 4. 1 kH z, fgftl 6tf>> h©{s^-T-feS. ;*--/\- 

— y->ru>^sfi«aja7>f^ 1 o 2n aajh? 

1 0 1 £tf-bTA^£*ife{i'S?©1t>7 - y >^»t$: 
pfiS (pl±iE©»«) b, Mo^Sftf«ijtt$« 
So p«2jw± t-, A7j{i^-©-y->7-u 

>^ffl«aS©2d©l (f s/2) JW±©#*£6 Od 
[0158] WMSWlJS&l 0 3 fct, y- 

>7'J>^Ifi«)ij|7-fM 1 0 2 ©Hi7j{i^©^-< 
* h;i/#*>£#tffb, ^^fig^-©^-^^ h;^^ (^ijx. 
tff s/4~f s/2^43«t 2.^-^7 K;i/9feK) tift^ 
©^^ h;Ud*H3fir3V\T 1/f «*fe7-f ^ 2 0 0 
6, 20 14Ml/f 2 #(47-fj^ 2 0 0 7, 2 0 
l 5©orft©7^;u*#SbT^3*>£|fctB-r;z> 0 ^ 
mm®S6 10 411 *-;^>7'J>irifi«ai7 
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[0 15 9] 7-f;^10 6C^tfc ±§3©o-/s [0163] J£l±©ti£, HSS#!l 6 (D^jg^mmgiW. 

7.7 -i JV? 2 0 0 1 £<fc OIN&ftJIISS 1 0 4 ©tB^ff-Jg- It, X±m^<D^ARZJ t ^W,B(0^^ hJls&&-?7 

-f;w7^;^2oo2ct>) imu&sr 1 o 4 ©a a ^ t r- w^^snsss u i^r-^ igji^ffiA- ut v> 

Bto^Tii«i^^„ ) N i"<jvfflm\5i&2 0 0 4 temfe»^©wai$ft5ci:i!i< v sg$ 

■ffflMifs. ioif§§2 0 0 5 izt. ijmm&toMirZo * ^tt-Wli;3lT-|5„ ^{C#N^llS&T*^Ufe 
©^ b;i/»«f[H]ESl 0 3(b&l3m^&~5gy} 10 KWB**:^-* 1fff£Se*C£jEKb&XJAfll9®|t3i^ 

&tfc*«2 0 0 8fcW&ifc*T 1/f *Stt7-f;i>* 2 0 ^^-l^^tt-«©^*T^©S!l^rSAi7ffi^©^ 
0 6Xttl/f z ft®L7^)Vt> 2 0 0 7 4: fc: «t b;i/*JifcJtEifC#JJWtS«fc»e«SJS:?ff*jttKa 

»«B©e^J«d*ai*t-*. [0 16 4] ££ s 'ffiltfri'iS'Jl/fflS-rfeSfe 

[0160] -15 s rj-v&mmnu 0 5 at, m^om [isgs^-rsgCn D p©«^og^jig^tttj:^tt 

^i/S^-f if s. 1 0 7tt, ±§3©d rsftfc^jraflstfas^-J-s^fcfcfe^. jgfc, jbsj&l 

2 0 0 9(3J; >) If 1 0 5© -f ;i/^©»jK3l^S:ff oT* ^n^HKflUS 

Hi*e^©f s/2WT©^*AO.e^JES^*«3S$-& fcit)RLT[I]K^#A£<&S;i hifin 
tiUiU U-<;UftfJiE9IHSS2 0 1 JSU ± 20 to^*s$,^v>^^JS?i^i**5<}:U t ^eS:ll3K'r-^ 

Effl^-f^?^;^ 2 0 1 Otci^-flf^laJSgl S„ 

0 5 ©m^Jfl^"© fs/2 tl±©^B ©M^fiJc,#£» [0165] 

mu (^b£o^t(±?$ii* s &^„ ) > u^hpjwii [ssw©?**] jy.±©«tc, #immm, ^-f-tf^ii 

SS2 0 1 2T-iitsf-So iDSi§2 0 1 3tC<t t)fS#$riD -f ;i/^fe^v^TA*«^<o^^ 

HtS. ^©^ s .x-^ b^WHS&l 0 3OtBWIf S*-^ h;***-*-**!*©^ (*W#ttJBl±©jg«» 

£S-3gt2jr>glx.g§2 0 1 6£«J&8i*.T 1/f «7 SttSfif) ft^JERU t-;W[5l^Vb^ 

,^;U* 2 0 1 4Xlil/f z ¥t&7JJU? 20 15^1 frfflmm&T'Xtjm^V-fcZ&m? h^^StJSDX 

[0161] U"VI/»J»|sI»l 0 8.5Wi 0 9©^*l^ 30 t± 1 /f 2 #tt©^^^^ h;i/£#ojSW*e^jWJ0 

«stn?:7>f 1 0 6 TkTl 1 0 7 ©awj{t^£tte-r ^£ft4Cfc©fc^i«fc*H©aj#©^ibq»&ft 

•So ^g?Ofs/4-fs/2CM4^ So *«?|CJ;iltfx A*ff^©X^^ h^Cjgu 

^ h;i/^jS* s A^v^^ 7-iwio 6^*1 0 7 tz7.^<9 hj^^o^m^^mw^.u^ovx'tawt 

0&. 2o©V'<;i/ftiJ»lIBl 0 8 £ 1 0 9 (D&tiZba [0166] #SM§C:«fciifci % f*JnTrsa»«E«^©nr 

its. K^^©±[^a©jflBffJl«SS2lU t 3{IBT^«ISi|t14^S? 

[0 16 2] SJS0SS1 1 3fcfc, *-;t-*>r"r/y «fl£*M^tJiStT«It)*it5ifcKJ:Dx RJWBtt© 

ffi<B«aia7-f;i/^ 1 0 2©m*e^*A*u »3sl 40 ±Kgi£iaT*©ia^»#tt©ati*«)^sc:i:Asi±i^ «t 

1 0 2©fcB2rtt^#il3S!I]S&l 1 3£«&UTJ0J|£81 5m#Sfc^3W#U&a&*Jb J #6>*l*. 

1 1 £A^2ftS£T-©SMB#fl8i:, 2}-—^- [0 16 7] I^ftltfry^;H6iT^Sfc 

S?tffllSSl 0 3, ftMBBBRl 0 4, in##gl 1 0i££ t&«&o£#$8±U&^»*i> s »*>ixS. W^f 

^suTins^i i i izxi]£tLZ>£x-(Dwm&fr3£ti s ^■ifim^MM-t^wz^n^tim^.-r^zt.ifi^ 
-grrs«&c, jimessi i 3«ojs«i«FifflASft«>e>nT ic, mm^x^?>7 4 ;i/^©»sit 

V^o S0»@SS1 1 1HU ilMIHESl 1 3©tii*«^i: *SfroTfe7^o^ilgS«J«fcJt«UTlHll»H«tA«^: 

AofflUKl 1 0©t±S^{i^-^A73bs ^#$:iO*b, in § <*SZli:t)^< httJPto**st>55;v^*^f 
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[0B©«i&l&B.Ji] 
0S§©XD y>?m 

im 7 ] *&w<Dmmm i ©wi&^^ifisa^B©^^ if 
[e 8 ] &ftW(Dmmm i ©t^ssticPN^ 
[09] PN*juy>fxe^»^iaBAsa^i-sjj»^>f 
[Hio] PN^ijy^xfi^^mssAstB^-r-s^;!/ 

[011] PN^?ijy^X{a^g£0E&#fcti:£!f 

[012] *^Ba©^J£^!| 1 0*^»«4fi3USa07 f 

[013] *^B^©|^M^!1 1 ©BF^KIMBffl7'f 

©#14 &7fs-ri$tt0 
[014] *^Bj©su6^2©^^^ag^asfiUEK 

[015] **BiB©^tt2©£j*ffj(^3g&K&lftj& 

[016] *&wcDmmm3(D^y£^i$ l mmw$:mm 
[017] *mw<Dmmw3(D'gpfti$,$m$iw*mm 

[018] *^B§©^JS^j4©^^ffi?I^aS«fiK 
[019] *%B^©^SS^j5©^^ffi5S^g&«jgK 

[020] imw<o$mmz<omttim8smm&mi& 

t57-f;i'^07D >V^70 

[02 1] «E*©*j*«-5W£*«©«J5R£'i*-*-7 r n«-j> 
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*0 

[«F^©a5iB^] 
1 0 1 A7JJS? 

l 0 2 t-;t-t>7ij >^afi«ffil7^;^ 
1 0 3 7,^-7 h;WRWIIIi& 
1 0 4 #Wg|B|B 

105 5 s -* -if^mm 

106, 107 7-c;i/^ 

108, 109 v^jvMmmm 

10 11-0,111 ADHtgiKS 
1 1 2 tBTjiS? 
4 1 FFTE]S§ 
4 2 ^-^MJRIbJES 

4 3 m^mnmm^ 

5 1, 1 2 0 1, 1 4 0 1, 1 6 0 2, 1 8 0 2, 1 8 
09, 1902, i909 M-f }\y. y 4 

52, 5 6, 6i msmmnw&s 3, 55, 57, 

1 6 0 1, 1 8 0 1, 1 8 0 8, 1 9 0 1, 1 9 0 8 

, 2 0 0 1, 2 0 0 9 D— ^^y^JV-fr 
20 5 8 *l;£@E§ 

6 2 d c^-y-tr s> hmnmss 

6 3, 7 4 Mfitgs 

6 4 ^-mtrnm 
6 5 i/2sms 

6 6, 7 2 • ii®0ES 

7 0-n (n=l, 2, • • , N) PN^iJ^-fXff 

7 1, 1 6 0 3, 1 8 0 4, 1 8 1 1, 1 9 0 4, 1 9 

ii, 2005, 2013 mmm 

30 7 3 D C^"7-tr y M»*ffl«jSfl|^|B^S 

8 1 3 2 try h->7 b 
8 2 SNfetfJORHSg 

8 3 D * *ft^ft£S 

8 4 fcHB^-^as^S 

1 2 0 2, 1 6 0 4, 1 8 0 5, 1 8 1 2, 1 9 0 5, 

191 2, 200 6, 2014 l/f fttt:7 -f ;|/* 

1 2 0 3, 1 6 0 5, 1 8 0 6, 1 8 1 3, 1 9 0 6, 

191 3, 200 7, 2015 1/f z &&y j )\, 

40 1 2 0 4, 1 4 0 2, 1 6 0 6, 1 8 0 7, 1 8 1 4, 
1 9 0 7, 1 9 1 4, 2 0 0 8, 2 0 1 6 WVWkZ. 

m 

1 8 0 3, 1 8 1 0, 1 9 0 3, 1 9 1 0, 2 0 0 3, 
2004, 2011, 2012 V"<)\sUmm%& 
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